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SUMMARY OF SPECIES DESCRIBED (19/10/00, J . N.) 
Pp 47 Troodon fonnosus 

Two teeth are referred to this taxon. 

Pp 49 Deinodon hoiridus 

Deinodon explanatus 

Lambe refers teeth to Leidy's genus, which today would be taxonomically indeterminate beyond the 
within the tyrannosaurid family level. 

Pp 50 Omithomimus alius, new species 

The partial postcrania described here forms the basis of a new ornithomimid species. Omithomimus 
altus is the type species of Osborn's Struttiiomimus. 

Pp 53 Palaeoscincus costatus 

Palaeoscincus asper, new species. 

Both species are today regarded nomina dubia. Lambe described teeth attributable to both taxa here. 

Pp 55 Stierocephalus tutus, new genus and species 

Because Sterocephalus was preoccupied, S. tutus formed the type species of the well known 
Euoploceptialus. 

Pp 57 Monoclonius dawsoni, new species. 

Established on a partial skull and a referred crest. The referred crestformed the type ofCentrosaurus 
apertus. 

Pp 63 Monoclonius canadensis, new species. 

Based on an immature skull, the species forms the type species of Eoceratops, currently a synonym of 
Chasmosaurus belli. Its interesting that Eoceratops canadensis (as a species) has page priority over 
Chasmosaurus be/// yet is regarded as a junior synoynym. Perhaps itshould be correctly called 
Chasmosaurus canadensis! 

Pp 66 Monoclonius belli, new species. 

Monclonius belli formed the type species of the well known Chasmosaurus. 

Pp 68 Stegoceras validus, new genus and species 

As the species name perhaps implies, it is still valid. 

Pp 69 Trachodon selwyni, new species 
Pp 76 Trachodon altidens, new species 

Both species are based on teeth and maxilla respectively, are regarded as Hadrosauridae nomina dubia. 

Pp 71 Trachodon marginatus, new species. 

The most detailed dinosaur of this paper (see plates). Trachodon marginatus is based in teeth and 
postcrania. Today the species is regarded as nomina dubia as the material can't be differentiated from 
better preserved & known lambeosaurines. In 1914, Lambe referred two new skulls to T. marginatus, 
and thus formed Stephanosaurus, deeming thatS. marginatus was differentfrom Trachodon (then 
thought to be a flat headed form based on remains now known to be referrable to 
Edmontosaurus/Anatotitan). However, whether these two skulls could actually be referred to the original 
T. marginatus material is questionable. Therefore Parks (1923) formed Lambeosaurus lambei for 
reception of the better known skulls, leaving Stephanosaurus marginatus (Trachodon marginatus) 
nomina dubia to this day. Later it was shown by Brown and Gilmore that the holotype ofS. marginatus 
is a chimera pertaining to 2 different hadrosaurids. The material described in this volume is that. 
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Tke present report, on "Vertebrata from the Mid-Cretaceous rocks of the North-west 
Territory of Canada, forms the second part of a " series of descriptive and illustrated 
quarto memoirs " begun in 1891. 

The first part, by the late Professor E. D. Cope, is on " The species from the 
Oligocene or Lower Miocene beds of the Cypress Hills". 

The publication of a contemplated second part ou the Vertebrata of the Laramie 
formation of the North-west Territory, also by Professor Cope, was prevented by his death 
in 1897. 

The Survey is deeply indebted to Professor Henry Fairfield Osborn, Curator of 
the Department of Vertebrate Pahicontology of the American Museum of Natural 
History, New York, for having- kindly consented, at the request of the late Dr. Greorge M. 
Dawson, to supervise the vs^orking up of the vertebrate fossils in its possession. This 
assistance has been given quite gratuitously by Professor Osborn, who, besides having 
twice visited Ottawa in this connection, has also devoted some time to the consideration 
of the more general geological and paloeoutological relations of some of these fossils, as 
set forth in his introduction. 

In the preparation of the present report Mr. Lambe has had the advice and super- 
vision of Professor Osborn. 

EOBEET BELL. 
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GEOLOGICAL SURVEY OF CANADA 

2_NEW GENKRA AND Sl'ECIES FROM THE BELLY RIVER SERrES 
(MID-CRETACEOUS). 

Bv LA-n-KEN'CF. M. Lambk. 



The present report consists of descriptious or di'terminatioiis of vertebrate remains. 
I'rom the Uelly River series of the Cretaceous, collected by the writer duriug the summers 
of 189", 1898 and 1901 iu the Red Deer river district. 

The species represeutod iu these collections belous for the most part to the class 
Reptilia. 

In 1897, the writer descended Red Deer river, starting' from the village of Red 
Deer, and made collections from the Edmonton subdivision of the Laramie, between 
Red Deer village and "Willow creek, and from the Belly Biver series between Bull Pound 
creek and Dead Lodge cauon. 

The results of this expedition fully realized the belief of Dr. George M. Dawson, 
Director of the G-eological Survey, that a systematic collection of the dinosaurian and 
other reptilian remains, that were known to occur abundantly and in an excellent state 
of preservation in the rocks of the Edmonton and B'^Uy River series in the vicinity of 
Red Deer river would prove to be of scientific value and interest. 

In this year, however, it was found that the best results were obtained in the Belly 
River series, in the vicinity of Berry creek. Accordingly this locality was revisited iu 
1898, and again in 1901, and collections made from the Belly River series only, in au 
extensive area of " bad lands " on either side of Red Deer river between Berry creek 
and Dead Lodge canon. 

To Dr. G. M. Dawson, Mr. R. G. McConnell and Mr. .T. B. Tyrrell principally, belongs 
the credit of having elucidated the geology of the Cretaceous and Laramie rocks 
in the region extending from Milk river on the south to north of Red Deer river, in which 
region the Belly River series has an extensive development, its boundary havin" been 
traced for over 150 miles in underlying contact with the Pierre-Fox Hills group, with 
abundant and conclusive proof of the subordinate position of the former to the latter. 

Mr. J. B. Tyrrell, in his report on the geology of northern Alberta,* divided the 
rocks of Laramie age, overlying the marine Pierre-Fox Hills group, into a lower and a 

•(geological jind X^tural History Survey of Ciinadii. Annual Report, new- series, vol. II., part E. ISSC. 
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hiirhiir suhilivision, whii'h he called respeotirply the Edmonton nnd the Paskapoo series. 
The Edmonton series he regarded as elosinj Cretaieous times, the P^iskapoo roeks he 
considered as the representaiive.s of the beginning of the Tertiary epoch. The Paskapoo 
series is a fresh-water deposit, the Edmonton series is of brackish-water origin. 

Of the Belly River series Dr. Dawson writes* : —"in the rei^iou of the Bow and Belly 
rivers, the Pii'rre is underlaid by an extensive fresh and brackish-water series, consisting 
of sandy arg'illites and sandstones ; the upper portion is characteristically pale in tint, 
the lower generally darker and yellowish or brownish. This has been called the Belly 
River series, and appears lo correspond precisely to that occupyinir a similar stratisra- 
pliical position on the Peace river, and there desig'nated the Dunvegan series. These 
indicate the existence of a prolonged interv.al in the western Cretaceous area, during 
which the sea was more or less excluded from the region, and its place occupied for long 
periods by lagoons or frosh-water lakes. Below these, both in the region of the Bow and 
Belly and on the Peace rivers, is a second series of dark shales which may probably 
represent the Benton group of the ^lissouri sections " 

The approximate maximum ascertained thickness of the series, according lo Dr. 
Dawson, t is 9 LO feet. 

The same authority, in describing these rocks, remarks, J that "the separation of the 
lower, or yellowish and banded portion ot the Belly River .series," from the upper or 
pale part, " is made merely for convenience of description, and is probably not 
warranted in any other sense. The distinctive characters of the two portions of the 
series are indeed so indefinite that though little hesitation might be felt in relegating a 
given large exposure to one or other, the points of difference vanish when any attempt 
to draw a precise line is made." , 

The following section, as seen on Fossil conle'', in the MilU river district is regarded 
by Dr. Dawson |] as a representative one of the upper or pale pari of the series ; the beds 
in descending order are : — 

Feet. Inches. 

Dark gray, soft, sanely clay G 

Yellowish sand or soft sandstone 4 

Gray, soft sands, with some bands uf clay 1.') 

Gray, soft sandstone , 1 

Greenish-gray clay t> 

Gray, soft, shaly sandstone . ..... 1 

Gray, soft, sand and sandy cl.ay 4 

Greeoish-gray clay b 

Nodular layer of impure calcai'euus iruiistoni- 1 6 

Yellowish, fine sand, or soft sand.stonc 4 6 

Dark gray, sandy clay 3 6 

Greeni.sh-gray sands, irregularly hardened and forming projecting cornice- 
like layers of sand.stone 8 fi 

Greenish clay, with large impure septarian ironstone nodules 8 

" Ueacriptivc sketch of the Physical (ieogmpiiy and (ieoloj^.* of tlii- Dominion of CiniLiia liy ..\.R.C. .Stlwyn and 
i;. M. D.aW5on, 1884, ]). 40. 

tReport of rroijresH, Cool. aiKl Nut. Hist. .'Purvey of raiia.l.i. 1SS-2.:J.4. p. 1 1:2 c. 
tUM. p. 117c. 
Ihid, p. .'0 c. 



Gi'cenish-'^my, sandy clays ami cl;iys 

Yellowish-;; ray, sandy clay, with layer full of small clay ix-bblcs at cop. . . 

Yellowiih-gray, liiie, soft sand 

Brown- weathering, alialy sandstone, becoming conglouieritiL- witli small 

clay pebbles in some pi.ices (locally developed) 

Gray, soft, fine sand 

(jray, fine-grained samlatoue , 

Pale greenisU-gray clay, slig-litly bunded 1 ,3 

Pule greeniah-grr.y, soft, sandy clay 4 

Gniy, soft, clayey sand. Tlie upper portion full of -mail soft ironstone 

concretions 3 

(!ray, soft sandston-,; 

Grayish, soft, clayey sand o 



l-Vot. 


Incli 


10 





10 





3 





1 


G 


3 





1 
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In the R'.'d Deer river district the upper beds of the series are represented, with 
probably the upper part of the lower beds. They consist mainly of, from about 200 to 
400 feet of alternating soft, light gray, clayey sandstones and grayish and dark clays with 
thin beds of ironstone and layers of ironstone nodules. Thick beds of yellowish sand- 
stone also occur near the base. These yellowish .■>aud.'-tones appear to be at about the 
dividing line between tho upper and lower portions of the series. 

The Belly Eiver series is correlated by Dr. Dawson* with the Judith River series of 
the Missouri. 

One of the first reports, if not the first, to appear on reptilian remains from western 
Canada, was that of Professor E. D. Cope, which took the form of an appendix to Dr G. 
M. Dawson's " Report on the Geology and Resources of the forty-ninth parallel " issued in 
IST-J. Professor Cope here described certaiu dinosaurian, chelonian and lish remains 
from the " Fort Union group " of ililk river. 

Since then, reference has been made, from time to time in the reports of the Geolo- 
gical Survey, to the discovery of reptilian remains in the Laramie and Belly River series, 
at various localities in the north-west. Unfortunately, the collecting of sucli remains 
has not been systematically undertaken and, except in one instance, no detailed report 
has appeared oa the occasional remains of reptiles brought from the west, that exception 
being the description given by Professor Cope, t in 1S02. of two skulls of Lrclaps incras- 
sdtus, obtained in IS84 and 1889, by Mr. .T. B. Tyrrell and Mr. T. C. Weston, respectively, 
on Red Deer river, from rocks of the Edmonton series. 

One of the chief difficulties, encountered in studying the remains of the dinosaurs 
and other reptiles from the Red Deer river district, arises from the fact that the bones arc 
generally very much scattered, separate bones of different species occurring together, the 
finding of a number of bones, of one individual, in their natural relative position to each 
other being rare. 

As a rule the bones are well preserved but very fragile, so that the greatesi care is 
requisite, and special precautions ueces.sary, before their removal can be attempted. 

* Rcp<jrt on the Geology ami Ru-MOiirt-'cs of llie forcy-nintlt parall,;!, 1S75, p. 15lj, ami Hclx>rt of Progress, Ceql. and 
^Jt. Hist. Survey of Canaila, 18S2-3.4. p. 110 e. 

f ' On the bkull of the Diijoaaurian Luctapj iVicjaaaBiHj. Cope. " Proc. .tiiier. Philos. 5oc., vol. xxx. p. -10, ISO-. 
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The writer wishes to ;ii;kuo\vlodge the assistauce reuderud to him, by Dr. O. P. Hay, 
of the American Museum of Natural History, who by the expression of his views regard- 
ing the affinities of some of the species of turtles represented in the collections, and by 
other courtesies, greatly facilitated the work connected with the determination and 
description of these interesting reptiles. 

In 1901, Mr. L. Heber Cole, of Montreal, acted as assistant in the field, and contributed 
materially to the success of the expedition of that year. 

The writer is particularly indebted to Professor Henry Fairfield Osborn, Curator of 
the Department of Vertebrate Palaeontology of the American Museum of Natural History, 
New York, for his co-operation iu the study of the structure, systematic relations and 
nomenclature, pursued partly in Ottiiwa, paiily iu the American Museum by comparison 
with the extensive Cope collection. 



PISCES. 

Myledaphus, Cope. 

Myledaphus BIPARTITUS, Cope. 

Plate XIX, figs. 1 and 2. 

ilyUdaphus bipartilus. Cope. 1S76. Proc. Acad. NaU Sci. Philadel., p. 260. 

This species is represented by many teeth found separate in all cases. Their varia- 
tion in size is considerable, the smallest measuring about 2'2'i mm. on the longer 
diameter of the crown, whilst the largest collected has ^diameter of 9 mm. in the same 
direction. The proportions of the majority of the specimens are nearly constant. Measure- 
ments taken from an average sized tooth almost coincide with those given by the 
author of the species in his original description. In the majority of the specimens the 
crown is irnjularly striated in a direction at right angles to and ou both sides of the 
line dividing it into halves although generally one half has fewer striatious (hau the 
other. The crowns of some of the teeth are smoother than those of others, a difi'erence 
due probably to age. 

Jfi:a/iurenteJitJt uj au averw/i: sized tooth. 

3r. 

Length of tooth ■ OO.i5 

Long dtametor of crown . . ■ 00G2 

Short " " " ■ 00-13 

Length of root • 0030 

Long diameter of root . , ■ 0042 

Short " ■' " ' -0030 

Belly River series, Red Deer river, 1898 and 1901. 

Dr. G. M. Dawson collected a number of specimens on Belly river, N.W.T. (Nos. 40 
and 41), in 1881, and Mr. Weston specimens in Irvine coulee, near Irvine station on 
the line of the C.P.E.. in 188S. 



Cope, in describing this ^euns, was doubtl'al as to its affinities, but states " that the 
form of the root recalls the Elasmobranchii, nuA that of the orowu some of the rays. '' 
The types he recorded as from the Fort Union beds of Montana. 



ACIPEN'SER, LinUUDUS. 
Acll'ENSEK, ALUEKTENSIS Sp. llov. 

Plate XXI, fig. 0. 

The strougly keeled and highly ornamented shield shown on plate XXI, apparently 
represents an ancient sturgeon, for which the above name is proposed. The ornamenta- 
tion consists of rounded, coalesceut ridges and nodes in high relief, and quite smooth, not 
very unlike the sculptured surface of the shell of some species of turtles. 

This genus has not hitherto been known from rocks lower than the Tertiary. 

Belly River series, Eed Deer river, District of Alberta, 1901. 

Lepidotos, Agassiz. 

Lepidotos occidentalis, Leidy. 

Plate XIX, fig. 3. 

Lepidottts Qccidentalis, Leidy, 18G0. Trans. Amnr. Philos. Soc. Kxtinct Vertebrata from the Judith 
River and Great Li,:;nite furutations of Nebraska, pi. 11, fics. 20-23. 

Numerous scales, from the " bad lauds " of Red Deer river, are apparently not 
distinguishable from those described by Leidy under the name Lepidolus uccidentalin. 

The scale figured is fairly representative of those in the collections, as regards form 
and size. The lozenge-shaped, enamelled outer surface is smooth and shiny, with gener- 
ally a few small, puncture or pit-like depressions scattered toward the centre ; a few 
growth lines are generally observed parallel to its edge. Length of specimen figured 18'5 
mm., greatest thickness 3'0 mm. 

Belly River series, Eed Deer river, 1898 and 1901. 

Similar scales were collected by Dr. G. M. Dawson on Belly river, N.W.T. (Nos. 
40 and 4J), iu 1881, and by Mr. T. C. Weston, at Ross coulee, near Irvine on the line of 
the C.P.R., iu 1884. 



Rhineastes, Cope. 

RhINEASTES EBUOIFERUS, Cape, (sp.) 

Ceratodjis erjici/f;Tus, Cope. 1876. Proc. Acad. Nat. Sci. Philadel., p. 25!). 

A number of fragments of cranial bones are referred to this species after comparison 
with the type from the " Fort Union " beds of Montana. The sculpture consists of strong 
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This epocies, the type of the jenus, is represented by a large immber of rertebrre, 
none of which were found together in their proper relative poiitious, but in a few in- 
stances, a number, collected within limited areas, may represent incomplete series. 

The vertebrae consist of cervicals, dorsals, candals and some from the sacral region. 
The anterior dorsals are keeled below, in the dorsal series the angularity gives way to a 
rounded lower surface, the sacrals arc depressed and the oaudals, early in their series, 
become laterally compressed. The posterior, inferior ends of the caudal centra present 
l';icets for chevron bones; in one anterior caudal, in particular, they are conspicuous wiih 
a pronounced enlargement of the centrum in their vicinity. In most of the dorsal verte- 
brae the aeural arches have become detached, in the caudals the base at least is generally 
intact. The zygapophyses are well developed. The articular faces of the centra in the 
caudals are slightly concave, those of the dor&als are plane. There is a considerable 
variation in the size of the rertebra;. 

It is altogether probable that more than one species is represented. 

The following measurements in mm. are taken from a number of centra found with 
others within a limited area : — 



! 1 ! 

— Cervical. \ Dorsal. | Sacral. 


Anterior; Median 
caudal. ; caudal. 


Late 

cauJal. 


Later 
cauiiat. 


Length of centrum ! 13-5 17-0 170 

Height of articular face i 13-5 | ISO 13-0 

Brpadlh " " 1 13-D 17'0 ; 15-0 

1 


183 15-5 
12a 110 
14-5 10 


13 
70 
GO 


130 
5-3 
4S 



A large dorsal from Mackay creek has the following dimensions : — length of cen- 
trum, 27'0 mm., height of articular face, 22'0 mm., breadth of articular face, 23'0 mm. 

Champsosaurus is known, also, by comparatively complete skeletons from the Lower 
Eocene of Rheims, France, and Erqueliunes, Belgium. 

Belly Eiver series. Red Deer river, 1897, 1898 and 1901. 

Tertebroe were collected at Mackay creek.near 'Walsh station on the line of the C. P. 
K., in 1830, by Professor John Macoun ; on Belly river, N. TV. T. (Nos. 40 and 41), in 
1881, by Dr. G. M. Dawson ; and at Ross coulee, near Irvine station, by Mr. T. C. Weston, 
in 1884. 



6QUA.MATA. 

Troodon, Leidy. 

Troodon fokmosus, Leidy. 

TroSdon. formosua, Leidy. IS.'i?. Proc. Acid. Nat. Sci. Philadel., vol. vin, p. 72, and If'OO, Trans. 
Ariier. Philos. Soc. E.vtinct Vertebrata from the Judith river and Great Lignite formations of Nebraska, 
p. 147, pi. 9, figs. 53, 54 and 55. 

Two teeth from Red Deer river, below the mouth of Berry creek, agree with 
Leidy's type in every essential particular and are evidently referable to his species. 

One of the specimens has eleven denticles on either side of its cutting edge and is 
slightly worn, near the apex, on its less convex side. The other has eleven denticles on 
one edge and is similarly worn near the top, but one or two serrations are broken oft 
iirar the base of the opposite edge so that nine only can be counted. The hollow bases 
of both teeth are imperfect below. 

Belly River series, Red Deer river, iOOI. 

This species is placed provisionally with the LacerliUa. 



CRUCODILIA. 
Crocodilus HUMiLis, Leidy. 

Crocodilus humilia, Leidy. 1860. Trans. Amer. Philos. Soc. Extinct Vertebrata from the Judith 
river and Great Lignite formations of Nebraska, p. 146, pi. 11, figs. 9-19. 

Teeth of this species are found abundantly in the rocks of the Belly River series. 
They are in the form of elongate cones, slightly curved inward, with two angular longi- 
tudinal ridges defining the slightly flattened inner side. They are generally quite 
smooth, but in some specimeius, a distinct folding or corrugation of the sirrface is observed 
more particularly in the upper half of small and medium sized specimens. Their bases 
are slightly excavated. The apices generally show signs of wear. 

Numerous examples also occur of the low, rounded germ-teeth, figured by Leidy, 
that have a silky lustre, caused by the presence of minute, close-set, discontinuous 
ridges in the enamel, converging toward the apex. They are, however, sometimes elon- 
gated so as to be moderately pointed above. 

Belly River series, Red Deer river, ISQt, 1898 and 1901. 

Teeth of C. humilis had previously been collected, but not determined, from the 
iame series of rocks, as follows : — Professor .Tohn Macoun, Mackay creek, near Walsh, 
» station on the line of the Canadian Pacific Railway, east of Iri-iue, 18S0 ; Dr, G-. M. 
Daw.son, Belly river, N.W.T. (Nos. 40 and 41), 1881 ; Mr. T. C. Weston, Ross coulee, near 
Irvine, 1884, and Irvine coulee, also near Irvine, 1888. 
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BOTTOSAURDS PERRBGOSUa, Cope. 

SoUosaurus pei-ruffostt^y Cope. 1S75. Rt-port U.S. Geol. Survey Terrs., vol. n. Vertebrata of Cretv 
ceous Formations of the West, p. 68, pi. vi, figs. 5— '^. 

A loft mandibular ramus, from which the posterior ends of the dentary and spleuial 
boues and the articular and coronoid element.s are missing. 

The supra-aajnlar shows, on its inner posterior surface, the facet for the articular 
boue, and also in its lower border the posterior end of the external mandibular foramen. 
The lower margin of the internal mandibular foramen is seen in the anterior half of the 
angular. The external surface of the dentary shows small, deep pits directed forward 
and inward, from each of which a shallow groove passes backward for a short distance ; 
the pits are arranged in somewhat obscure longitudinal rows. The lower outer surface 
of the angular is rugose, from the presence of deep grooves running in a longitudinal 
direction. This outer sculpture changes, in the supra-angular, into an irregular and bold 
network of ridges enclosing deep, sunken areie. Altogether the surface markings are as 
shown by Cope in his figures. 

There are sixteen sockets for teeth, the second, third and fourth of which, counting 
from the front, still retain a hollow root. The symphysis is well shown. The front end 
of the spleuial enters into the formation of nearly one-fourth of the symphysis. A for- 
amen passes through the splenial immediately behind the symphyseal surface. 

The species is still further represented, in the collections, by the occiput of another 
individual, obtained in 1901, and requiring further study. Numerous vertebKe and bony 
scutes of Crocodilia have also been obtained, some of which will probably be found to 
belong to this species ,^ 



Measurements. 



Estimated length of ramus 

Width in front 

Height in line with posterior Tiargin of external mandibular fnramcn. 

Width of lower border where the la.st measurement was taken 

Height of symphysis 

Length of same .... approx 

Width of first two sockets 

Length of next three 

Length of tenth and eleventh sockeU 

Length of fifteenth socket ■ ■ 

Distance between outer edges of quadrates, p jaterioriy 

Height of foramen magnum 



M. 

•35.5 

■031 

■OS.T 

•016 

•018 

■047 

■on 

■00.5.5 

■008 

■006 

■201 

■OU 



Belly Kiver series, Red Deer river, 1897, 1898 and 1901. 
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DIXOSAURIA. 

DRYPTOSADRIDiE. 

Deinodon, Loidy. 

Deinodon iioBniDrs, Leidy 

DAiwdon horridusy Ijjidy. lSi)G. Proc. Acad. Xut. Sci. Philade], vol. viii, p. 7'2. 

" " Leidy. ISGO. Trans. Araer. Philo-s. Soc. E.\tinct Vertebrata from tlie Judith 

Uivor and Great Lignite formations of Nebraska, p. 143, pi. 9. 

A uumber of megalosauroid teeth, the largest of which measures 90 mm. ou its 
convex curve, ore referred to this species. The general shape of the teeth and the 
serrations agree closely with some of Leidy's figured types, viz., those shown iu figures 
21 to 32 of plate 9 of the above quoted work. 

A few phalanges (including terminal ones) and a metatarsal with fragments of 
others, are probably also referable to this species. 

Belly Kiver series. Red Deer river, 1897, 1898, 1901. 

That Leidy was correct, in supposing that the teeth to which he gave the name 
Deinodon, belonged to a single animal, is most probable, in view of our present know- 
ledge of the teeth of carnivorous dinosaurs. The teeth of Deinodon were evidently 
slightly heterodout, those used, at a later date, forthe foundation of the genus Aublysodon 
being probably the anterior teeth of Deinodmi. 

Dr. 0. P. Hay has recently pointed out (American Geologist, 1899, vol xxiv, p. 340) 
that the name Deinodon, as originally spelt, is not preoccupied. This name, as a generic 
term is here retained and the name Aubli/sodon is regarded as a nomen nudum. 



. ' Deinodon explanatus, Cope, (sp.) 

Plate XV, figs. 11 and 12. 

Lfdaps explartatus, Cope. 187G. Proc. Acad. Nat. Sci. l-*hila(iel., vol. x.wiii, p. 249. 

.4. small tooth agreeing with Cope's description. The posterior concave edge is 
minutely denticulated throughout its length. The convex edge, iu its apical half, is 
still more minutely serrate. One side is almost flat, the other gently convex. 

Measnremettts. 

M. 

Length from centre of base to apex •Ol'J 

( antero-posterior ■ OOG 

Diameter at aase . ^no 

\ transverse ■ OOJ 
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Belly River series, Bed Deer river, 1901. 

Many small teeth of the Megalosauroid type have been collected from these beds. 
Probably some of them will be found to belong to other species of this genus described 
by Cope. 



ORNITHOMIMIDiE. 

Ornitho.mimus, Marsh. 

Oknithomimus .\ltu3. Sp. nov. 

i PlatesXIIIandXlV, and plate XV, figs. 1-8. 

A hitherto nndescribed species of dinosaur, belonging to the Ornithumimidcs and 
referable to the genus Ornithomimus of Marsh, is represented by a complete right hind 
limb (including the foot), the phalanges of the left foot in place, a pubic bone, and an 
ischium, of one individual. 

AVith these, as probably belonging to the same species, are included a posterior 
dorsal vertebra, caudal vertebrae of remarkable form, phalanges of the manus and a 
number of teeth of peculiar shape. 

The femur, tibia, metatarsals and phalanges of the pes, except the terminal ones, 
are hollow. 

The femur is shorter than the tibia. The astragalus is closely applied to but does 
not coalesce with the distal end of the tibia ; it has a ■vV*ll developed ascending process 
apposed to the front face of the tibia. The fibula is slender and the tibia has a prominent 
cnemial crest. The calcaneum and the tarsal bones were found in place. Metatarsal III, 
as in Ornithomimus velox,* Marsh, fits closely against metatarsals II and IV, and is, a short 
distance above its distal end, triangular in section with its flat face foremost. It becomes 
attenuated above and passes behind the other two metatarsals. Metatarsal V, repre- 
sented by a short, laterally compressed, slightly curved boue, lies close to the proximal 
end of metatarsal IV. 

The phalangeal formula is 3, 4, 5 ; digit III is the longest and digits II and IV are 
of about equal length. The terminal phalanges are sharply pointed in front, rather 
straight, flattened below and deeply grooved on the sides. The grooves are carried 
forward lo the extreme point and indicate the presence, during life, of a long but not 
sharply curved or pointed claw. The other phalanges have deep pits, one on each side 
of their distal extremities. The shape of the terminal phalanges suggests a foot, not 
suitable for grasping but adapted rather for speed iu running, an idea carried out by the 
slenderness and lightness of all the bones of the leg. 

The posterior dorsal vertebra, plate XIV, fig. 1 , is decidedly amphicoslous, the concavity 
in the anterior face of the centrum being more marked than in the posterior one. The 

".Sixteenth Aiiniinl Rep'irl, U. S. Gcol. Survey, ISBG, Jiliile Iviii,, fig. 2. 
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Fig. 11. — A. Right hind limb of 0>~nt/Ao»timtu altuit; 
right lateral aspect. B, foot of the same ; froot 
view. C, distal end of tibia. D, proximal end of 
mecatarsaK E, distal end of same. F, transvene 
section of tibia. Figaros one-aizth the natural size. 
Is, ischium ; F, femur ; p, pubis ; T, tibia ; F, 
fibola ; a, astragalus ; cm, asccDding process of 
axbragaloa ; e, calcaneum ; t, tarsal bone ; II-V, 
di^ts. The ischium and pubis are indicated in the 
position, relative to the femur, in which they were 
found. 




centrum is constricted at mid-length so as to have concave sides and lower surface, there 
being at either end of the latter a broad median groove. The neural arch does not reach 
far below the top of the centrum. The diapophyses (imperfect in the specimen) 
have stout bases, relatively broad in their antero-posterior diameters. The faces of the 
prezygapophyses are directed obliquely inward. The neural spine is well developed, 
short, deep from back to front, shallowly concave on its sides, with rugose, slightly 
excavated, anterior and posterior surfaces. The centrum is hollow, its walls dense and 
about 2 5 mm. thick at mid-length, the inner space extending to within about 6 mm. of 
either end. 

The candal vertebnc, plate XIV., figs. 2 — 5, and plate XV., figs. 1 — 5, supposed to 
belong to this species, are remarkable for the suppression of the neural spine and the for- 
ward horizontal extension of the prezygapophyses to a distance in advance of the anterior 
end of the centrum nearly equal to the length of the centrum itself. The postzygapophyses 
are represented by a backwardly directed, laterally compressed, nearly horizontal process 
that fitted between the prolonged prezygapophysial processes of the succeeding vertebra. 
The centrum is long compared with its height, slightly concave on its sides and lower 
surface, with a strong median groove below, In different specimens its interior may be 
moderately hollow or instead a number of vacuities of variable size may be present. 
Small facets, for the attachment of the chevron bones, are present at the lower, posterior 
ends of the centra ; these are not recognized at the anterior ends. The neural spine is 
sometimes represented by a narrow, rounded ridge (shown at " w " in the specimen 
figured on plate XV., fig. 2). The prezygapophysial processes are broadly expanded later- 
ally, contracting and thinning gradually anteriorly, their outer edges overhanging the 
sides of the anterior end of the centrum and extending lower than the median upper 
surface of the same ; their lower surfaces are slightly striated longitudinally. The 
neural canal is small, its outlet, anteriorly, is wider than high and is roofed over to a 
point above the anterior end of the centrum. These caudal vertebra indicate a tail of 
considerable length but their manner of articulation would scarcely admit of much 
lateral motion. 

A number of phalanges of the supposed manus of this species are also hollow but 
present a difference in the shape of the terminal phalanges which are curved and 
laterally compressed with a groove on each side extending from the apex backward and 
dividing into two branches toward the proximal end. .Judging from the size of these 
phalanges the manus was smaller than the pes, and their shape suggests a grasping 
capacity ; the terminal phalanges were probably encased in sharp, hooked claws giving 
their possessor the power of tearing its prey. l 

Two boues. probably the distal ends of the first metatarsal* and the first metacarpal, 
were found with, the phalanges of the manus above referred to, phalanges of the pes, a 
separate astragalus and a calcancum. 



" " Fore rintl Hintl Limlis of Caniivoroiis aii.i Horl,ivorous llinosaurs from the .Tunssic of \Vjomin_:,', 
Mu*. Nat. Hist., vol. xii., 1809, by H,;iiry Fairfield Osbom, figs. 3, i and 4a. 
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* Measurements. 

M. 

Length of femur -430 

Estimated length of tibia (from two specimens) 'OCO 

AntcTO-posterior diameter of shaft of femur at raid-length "045 

Circumference of shaft of tibia at raid-length (of another individual) -112 

Transverse diameter of same tibia above distal end '04 1 

Width of cavity, in same direction, where preceding measurement was taken . . •030 

Length of metatarsal IV -330 

Length of metatarsal V (nonfunctional, imperfect at proximal end) "100 

Length of digit II 164 

Length of digit in -213 

Length of digit IV , -143 

The tooth represented in figs. 12 and 13of plate XI V is provisionally associated with this 
species and is regarded as being from the anterior portion of the jaw. A similar tooth, 
figured by Leidy, in his memoir on the Judith river vertebrata (Trans. Amer. Philos. 
Soc. 1859) is referred to in his description of the teeth of Deinndon horridus as an aber- 
rantly formed specimen. Leidy suspected the tooth to be an incisor. 

In the tooth figured on plate XIV, one only of the posterior keels is denticulated 
and that only for a short distance at the centre of its length; the other is smooth. 
Another specimen is app.irently without deuticulations. 

A number of teeth of this shape, with others intermediate in form between them 
and the orthodox Megalosaurnid tooth, were collected in the Rod Deer river district. They 
are referred to the present species on account of their frequent occurrence with and near 
the remains of 0. alius. 

The estimated length of Ornilhomimus alius is 22 feet. 

Belly River series, Red Deer river, 1897, 1898 and 1901. The right hind limb with 
the phalanges of the left foot, were found in 1901, below Berry creek. 

The following remains of this species besides those already mentioned have been 
collected ; by Professor John Macoun, in 1880, on Mackay creek, near Walsh on the line 
of the C.P.R., phalan.v of pes (Belly River series) ; by Mr. T. C. Weston, in 1884, at Ross 
coulee, near Irvine, about eighteen miles cast of Medicine Hat, part of a caudal vertebra, 
phalanges of the pes and a phalanx of the manus (Belly River series) ; by Mr. Weston, 
in 1889, part of a caudal vertebra and phalanges of pes, labelled. Red Deer river, range 
xxi, tp. 32 west of 4th P.M. (Edmonton series). 



STEGOSAURID^. 

PaljiOSCIncus, Leidy. 

I'AL/EOSCINf^US COSTATUS, Leidy. 

PaUnoscirtcfts aistaius, "LeAfXY . IS-'iT. Proc. Acad. Nat. Sci. Philadel., vol. viii, p. 72, and ISGO, 
Trans. Amer. Philos. Soc. E.xtinct Vertebrata from the Judith river and Great Lignite formations of 
Nebraska, p. 146, pi, 9, figs. 49—52. 



In the collections are a few teeth that cannot be distinguished from the one figured 
by Lcidy in the latter of the above two publications. Of these, an average specimen is of 
the same size as the type and has the same number of serrations. As the crowns of some 
are worn the exact number of serrations that the tooth had originally cannot always be 
a.scertained. Their sides are smooth. They seem to vary little in form but are proportio- 
nately thicker, near the base of the crown, than the type. 

Belly Eiver series, Eed Deer river below Berry creek, 1901. 



Palsoscincus asper. Sp. nov. 

Plate XVII, fig. 5. 

The tooth for which the above name is proposed is in the form of a laterally com- 
pressed cone, with a serrate edge and rugose sides. The root was evidently cylindrical 
but has been broken off close to the base of the crown. 

One side of the crown is more rngosely striated and flatter than the other which is 
decidedly conve."c. The trenchant edge has eighteen serrations, fifteen only of which are 
seen in a side view, as the last three on the right (as figured) are paired with three others 
of equally small size. The groove separating these three pairs is deep and decided. The 
other end of the tooth is flattened in an almost vertical direction ; here the serrations 
curve toward the side of the greater rugosity. The broad apical denticle is the one that 
shows the most wear. The base of the crown is evenly rounded below to meet the 
fang. '. 

This tooth differs materially from others of the genus described by Leidy and Marsh. 
The serrations are more numerous, the sides more conspicuously ridged, whilst the double 
row of denticles at one end of the cutting edge, besides being novel, is most interesting 
and instructive, in that it is suggestive of a progressive step toward the development 
of a double row of tubercles such as is found in the molars of the Multituberculates. 

The specific name here suggested has reference to the rough sides of the crown of 
the tooth. 

ifeasurements. 

M 

Height of crown -00.5.5 

Length of same -006 

^laxiinuin breadth n'jjir base .... "003 



Belly River series, below Berry creek, 1901. 
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Stbekocephalus. Gen. nov. 

Stebeocephat,ds tdtus. Sp. nor. ■ 

Plate XI, plate XII, figs. 1, 2, 3, 4 and ,5, and plate XXI, figs. 6, 1 and 8. 

The specimen of which Tievvs from above, from the side and from below are given 
on plates XI and XII, represents part of the plate-protected cranium of a herbivorous 
dinosaur, that is, apparently, quite distinct from any hitherto described. 

"With the head was fourd a transverse series of coossified sharply keeled scutes 
which will be described farther on. 

The part of the head preserved is strongly convei transversely, but only moderate- 
ly so from front to back. Coossified plates cover the whole of the upper surface and are 
coutinued down ou the vertical sides. They are arranged with a certain amount of 
bilateral symmetry, are quite small at the centre and toward the back, but are larger iu 
front and very much more so on the sides. They are for the most part irregularly five or 
six sided, with rather undulatory surfaces that are marked by an irregular, raised, struc- 
tural cross-hatching, feebly suggestive of the surface markings of the plates of Nodosau- 
Tus textilis. Marsh. Small vascular openings and grooves are also numerous ou the 
surface. The edges of the plates are as a rule angular and sometimes raised. Each plate 
has its limit defined by a deep circumscribing furrow, so that although they are coossified 
and form a continuous surface covering to the head, they do not lose their individuality. 
A rounded node, or an incipient keel is noticed on some of the plates. 

The removal of sand.stone from the lower surface of the specimen revealed the bones 
of the palatal region (plate XII. fig. 2). The interpretation of these elements are as indi- 
cated by the letters. The back ends, only, of the palatines (p.) are seen, meeting the 
pterygoids iu a suture indicated at "s." From here the latter bones (pt.) extend back- 
ward on either side of interpterygoid vacuities (v.). The ridge (pb.) represents the 
prespheuoid and basisphenoid elements ; it is bent posteriorly to one side in the specimen, 
which has been subjected to considerable pressure from above and is somewhat crushed 
behind. 

From this interpretation of the bones of the palate it would appear that the part of 
the armature preserved covers the upper part of the head near the union of the nasals 
with the frontals. No indication of the orbits can be detected and it is probable that 
they were placed far forward in the head. 

Part of a rib, having a T-shaped transverse section (Plato XII, fig. 5), such as is 
characteristic of the heavily armoured Sle'^osnuria, was found separately but in the same 
locality, and is provisionally associated with S. tulus. The finding of such a rib is suffi- 
cient evidence of itself to prove the existence, during the time of the deposition of the 
Belly River series, of a large dinosaur having a heavy protective covering of bony 
plates 
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Jleasiirement^. 

M. 

Ant«ro-po3l«rior diauielor of specimen ■ 250 

Greatest tninsvcrae diameter *2I0 

Height of centre of upper aurface above the level "^ - l:i5 

Width of interpterjgoid vacuities about '040 

Maximum tbiclcDcss of cranial armature about -016 

With the head, just described, were five keeled, bony scutes or plates that have since 
been fouud lo fit together in the form of an arch (plate XII, figs. 3 and 4), whose sides 
curve forward as well as downward. This obliquecnrve places the lower, paired scutes, 
as seen when the arch is riewed from above, a little in advance of the upper pair which 
is again slightly in advance of the median plate 

The scutes rest on and are ossified to a thickness of bone that constitutes the inner, 
continuous surface of the arch. This band of bone, ornamented above by paired ossicles, 
suggests the possibility of its being the back border of the posterior crest of the species 
to which the head armature, above mentioned, belonged. 

This suggestion is given credence from the fact that the concave edge of the band of 
bono on which the scutes rest is fractured, whilst the convex edge appears to be intact. 

Numbering the ossicles from the right, the junction between Nos. 1 and 2 was per- 
fect, as were also those between Nos. 3, 4 and 5, but in the case of Nos. 2 and 3 the frac- 
tured edges did not fit with snflicient exactness to remove all doubt as to their being 
placed side by side, although the continuity and symmetry of the curve of the under 
surface seemed complete. It is possible that one or two scutes are missing from between 
Nos. 2 and 3, especially as fragments of similarly shaped S^utes were found at the same 
spot. If an additional scute completed the series it probably would have been the mate 
of the present median one, or if two were required to fill the gap (if such a gap exists) 
one would be on the median line, the other would correspond with No. 3 to form another 
pair. The addition of one or two scutes to the series would result only in extending 
and possibly flattening the curve. 

The median scute is apparently symmetrical, the others are asymmetrical, forming 
pairs with reversed lateral proportions. 

The scutes have an irregularly oval basal outline, are sharply keeled, with sloping 
sides shallowly excavated from the keel downward but convexly curved from front to 
back, their basal edges are defined by an engirdling furrow below which, at a lower 
level, they are laterally expanded to meet each other in a plane surface. A very small 
o.ssicle rises above this intermediate basal surface between Nos. 3 and 4. Va,scular 
markings are conspicuous ou the sides of the scutes. 

From the appearance of the outer, basal edges of scutes Nos. 1 and 5, it seems prob- 
able that these scutes constituted the lateral terminations of the scries. 



MeaaurmenU of Iramverse leria q/ aeules. 

Height of aper of median keel above the level . . ; 

Height of centre of inner surface of arch above the level 

Width of inner spread of arch below 

Average height of apices of keels above inner surface of arch 

Basal breadth of the scutes (Nos. 2 and 4) on either side of the median one. . 

Basal length of same 

Thickness of bone on which the scutes rest, about 



M. 

•190 
■125 
•236 
•072 
•075 
•143 
■010 



Belly River series, Red Deer river, 1897. 
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Fnj. 12.— SUreoapha- 
lus tutus. Tooth , from 
Red Deer river. A, 
aide view ; jB, end 
view. Twice ihe na- 
tural size. ( Prvcisi- 
onaUy asiociatid with 
S. ttUus.) 



The tooth shown in fig. 12, is of the Stegosaurian type. It differs 
from those, of the Red Deer river district, referred to the two species 
of PaltEoscincus, and is about twice as large as those of P. costatus. It 
is figured here with the idea that it may eventually prove to belong 
to S. tutus. It was collected below Berry creek, on Red Deer river, 
in 1901. 

A spinous dermal plate of massive proportions, fig. 13, A and 
B, is referred to this species on account of its similarity, in structure 
and surface markings, to the postcranial keeled 
scutes described above. This specimen was col- / // 

lected in 1897. Another large plate similar in 
general proportions to the above and nearly as 
large, as well as numerous others of diiferent sizes 
and of a variety of shapes, were collected in 1901. 





Fro. 13. — Stzreofephalus tu/wi. IVrnial plate from Red Deer river ; one-sixth the nat- 
oral size. .4, side view; B, view from aljove. {PrOi-iiioncUfi/ osstKiateit tcith S. 
tvtua.} 



. CERATOPSID^. 
MoNOCLONins, Cope. 

MoNOOLONIUS DAWSONI. Sp. UOV. 

Plate XVI, plate SIX, figs. 4-6, and plate XX, figs. 3 and 4. 

The remains of an apparently undescribed species of this genus, consisting of the 
skull of one individual and the posterior crest of another, are of especial interest. The 



5S 

sknll when found lay on its rigkt side and although very much crushed, certain parts of 
it supply dofiuiti' inforraatiou as to its structure and size. The two orbits, the right 
maiilla, a quadrate and the occipital condyle were conspicuous and apparently in place, 
with a large posterior crest extending to the rear. Somewhat in advance of the orbits 
a horn core, of large size and apparently symmetrical form, occupied a position sugges- 
tive of a nasal origin, the nasal bones and the froutals being probably represented by the 
rngments filling the space between the orbit and the horn core (see fig. 14, from a 
measured drawing made before the parts of the skull were removed). 




Ftn. 14. — Heail of iforuxlonius datrsoni, from a sketch in the tieUl ; uiie-lwc-luii the iialui-ul size. 73, parietal ; or, orbit ; 
0^, occipiC4Ll condylp ; 7, quadrate ; in, maxiHa {inner side, showing a rowM foramina] ; h, horn core ; .^, squamosal. 



The large posterior crest forms the back part of the sknll above ; its exact shape is 
fortunately supplied by the admirably preserved specimen shown in outline, from beneath, 
in fig. 15. The surface of the boue, above the orbit and from there inward for a short 
distance toward the median line of the skull, is moderately smooth and showK no trace of 
a horn core. 

With the separate posterior crest was found a horn core, similar in shape to, although 
not as well preserved as, the one belonging to the skull. 

The posterior crest is composed of the parietals and squamosals coalesced. The former 
are represented by a flat, thin, smooth median portion that expands latefally both in front 
and behind ; anteriorly it is deeply concave below and broadly convex above but 
posteriorly it thickens gradually and dividing to either side is continued forward as the 
squamosals in a broad curve to meet the anterior expansion. On either side of the 
median element is imluded a large supratemporal vacuity or fontanelle. 

The posterior crest is somewhat saddle-shaped. Its sides are wavy, with a slight 
thickening of the boue in the posterior five of the seven correspouding convexities of the 
periphery, whilst a pair of inwardly directed spurs of bone, with their points turned 
slight ly downward, are developed on its posterior border, one on each side of the median 
line. The iutervacuital element ia thickened along its median length and a more decided 
strengthening of the bone occurs along the posterior border, resembling in this respect 



the corresponding part of Movoclonius belli, described further on. In all othor parts of 
the crest the bone is thin, more x»artienlarly near and at the margin of the fontnnelles 




Fin, 15, — Posterior crest of Monoclomiu elairsoiii, viewed from bene.ith : slightly Icsa than nne-cightli natural size. The 
numbers gire the thickness of the bone, in centimetres, at the points ind'ratcd. P, parietal ; 5. squamosal ; F, 
fontanel le. 

whilst along the sinuous curves of the sides the edge is sharp except in the emarginations 
where it is rounded. Vascular markings occur on both surfaces, more particularly on the 
peripheral projections. 

Afeasuremejits. 

M. 

Height of orbit. ..; -110 

Width of orbit -095 

Height of hora core '331 

Circumference at b-ise ot horn core '343 

Antero-posterior diameter of base of same '135 

Traosverse diameter of base of same .• "092 

Diametor of occipital condyle ■ 060 

Length of maxilla approx • 350 

Height of same approx '120 

Long diameter of lower face of quadrate ■ 080 

Short diameter of lower face of quadrate "036 

Posterior crest 

Extreme length from anterior end of specimen (imperfect), mediall}', to line 

touching posterior edges of specimen on either side '616 

Length on median line from anterior end to posterior border. •486 

Semi-breath of specimen on curve of under surface '470 

Semi-breath of specimen horizontally * 439 

Vertical drop of lateral edge of specimen below median Aine of under surface 

at mid-length "157 

Antero-posterior diameter of fontanelle ' 296 

Transverse diameter of fontanelle , ■248 

Circumference of base of left posterior spur ■ 172. 
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The skull and the posterior crest were collected on Red Deer river in 1901. 

With this species are provisionally associated, a scapula and coracoid, a sacrum, an 
ilium, a rostral bone and a predentary bone, described or referred to in the next succeeding 
pages. 

The scapula with coracoid is figured on plate XIX., fig. 4, viewed from its inner 
side. 

The scapula is long and narrow, slightly concave inward in the direction of its 
length, stout below, thinning rapidly upward, upper end terminating squarely, breadth 
decreasing toward mid-length, slightly i^xpanded above, front margin thin, back 
margin broad below, narrowing to its mid-length then continuing thin upward. A 
rounded ridge extends upward, on the outer surface, diagonally across from the upper 
end of the glenoid cavity to the front margin continuing as a decided thickeniug of the 
front margin above. 

The coracoid is broader than high, emarginated below the glenoid cavity and 
produced backward below, lower border turned inward, inner surface decidedly concave, 
back border at emarginatiou thick, border elsewhere rather thin, rounded. Foramen 
traversing thickness of upper part, directed obliquely downward and outward, with an 
enlarged outer opening. A small foramen occurs, below the glenoid cavity, in the 
emarginatiou of the posterior border. Glenoid cavity higher than broad, its curve form- 
ing almost a semicircle. 

In the specimen figured, the coracoid was probably firmly united with the scapula, 
the suture between them, extending from the mid-heigh^ of the glenoid cavily forward, 
being only slightly indicated. The union of the two bones may be regarded as an evi- 
dence of age in the individual. 

The left scapula and coracoid irom the Red Deer river district, so similar, in most 
respects, to that of Triceratops prorsus, Marsh, as figured in the Sixteenth Report of the 
United Stales Geological Survey, differs in one important particular, viz., in having the 
lower border of the coracoid turned inward instead of outward. 

MeasttreinenU of scapula and coracoid. 

■ M. 
Scapuja with coracoid (left). Cat. No. 506. 

Extreme length of scapula with coracoid in line with back edge of shaft. '879 

Lenm h of scapula 'Til 

I.engtli across glenoid cavity . . ■ 150 

I>ength of glenoid cavity, along curve ■ 204 

Breadth of glenoid cavity at suture between scapula and coracoid -078 

'' Breadth of glenoid cavity near either end -096 

Breadth of scapula at junction with coracoid ; inner surface '\lh 

Breadth of scapula at junction with coracoid ; outer surface - 149 

Breadth of scapula at upper end of glenoid cavity ... "238 

Breadth of scapula at mid.len^th -US 

Breadth of scapula at upper end "184 

Breadth of coracoid at lower end of glenoid cavity • 223 

Thickness of scapula at upper end near front border. '025 

Thickness on bise of ridge above upper end of glenoid cavity '060 
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Thickness &t lower end of glenoid cavity 

Thickness of coracoid in concavity below foraroen . 

Width of foramen ; inner end 

Height of same ; inner end - . . ■ - 

Width of same ; outer end 

Height of same ; outer end 



•060 
■020 
OH 
■030 
■025 
■040 




Sacnun provisionally associated 



The sacrum plate XVI, fi^. 1 and 2, is composed 
of nine coossified vertebra?, of which seven are true 
sacrals, the anterior one being a lumbo-sacral and the 
ninth a caudo-sacral. Viewed from above its general' 
outline is seen to be somewhat triangular, the apex 
of the triangle pointing forward. 

The vertebrre have smooth concave sides and 
under surfaces and are swollen, where they coalesce, 
60 as to form a prominent angularity marking the 
line of union. The lower surfaces of the last five 
vertebra; are fluted by a deep, median, longitudinal 
groove that extends from the mid-leng:h of the fifth 
vertebra backward to its termination in the ninth, 
the groove being most pronounced at the vertebral 
junctions. The first eight vertebrtE give off seven 
transverse, intervertebral processes that coalesce 
distally so as to produce a strong bar whose outer 

1 surface forms the iliac facet. Six openings are thus 
left between the iliac bar, the vertebral centra and 

I the transverse processes. The posterior vertebra 

gives off a simple transverse process. The junctions 

of the second centrum with the third, the sixth with 

the seventh, and the seventh with the eighth are 

•ith greatly enlarged by the increased downward ex- 



ihnoclomm daw^ni, less than one-sevcnih tension, at these points, of the neurapophyses from 

the natural size ; superior view. i . i ,i_ i . .. , , 

which the transverse processes spring ; particularly 
is this the case with the second and third centra. The distance ol the iliac facet from 
the median, longitudinal line of the sacrum, dependent on the length of the transverse 
processes and the breadth of the centra, is much greater posteriorly than in front; in its 
anterior half the facet is directed obliquely downward, possibly with some exaggeration 
due to distortion in the specimen. The iliac bar at its mid-length bends inward but 
finally reaches the first vertebra by a convex curve. Seen from the side, the iliac bar is 
horizontal throughout its length with the exception of an upward bend posteriorly. 
Diapophyses spring from the neural arches above and are connected along the length of 
their lower edges with the transverse processes. Proximally the superior surfaces of the 
diapophyses are expanded laterally so as to form a neural platform, the component parts 
of which are not coossified. The prezygapophyses remain distinct from the postzygapo- 
physes. 

The specimen has been somewhat crushed in a vertical direction. The diapophyses 
have acted as wedges and have forced apart the halves of the transverse processes near 
their basal origin. In figure 17, p. 62, the diapophyses are restored to their supposed 



proper positions and the utiural spines, whoso bases are well preser\-e(l, are indicated, by 
dotted lines, of a length equal to that of a spine of a second sacrum ol' this species, mea- 
sured in the field. The diapophyses are apparently not long* enough to effect a union 



■> 




Fir;. ]7- — Tlic same sacrum ; right lateral aspc-t ; about oue-sevcnth the natural aize, a, a, facet for ilium ; d, diapo- 
physi3 ; np. neural platform ; nj, neural spine ; i, interspace. * 

with the ilium. It is possible that the concave part of the iliac facet entered into the form.i- 
tion of the acetabulum. The articular face of the first vc*lebra is slightly broader than 
high but in the face of the last vertebra the excess of breadth over the height is much 
more apparent; the anterior vertebral face is plane, the posterior one is flat vertically 
but concave transversely. Viewed from the side, the sacrum is moderately arched abo%'e 
but flat below. 

Jiteasurenunt^i of 6acrum. 

M. 

Extremo lengbt of sacrum (30| inches) -766 

Basal length of 1st vertebra ♦ 084 

" 2nd " lO-: 

" " 3rd " -085 

■' " 4-h " 092 

" ■ " 5th " -086 

'• " 6lh " 088 

" " 7th " -083 

" " 8th ■' -073 

" " 9th " 06.3 

Ileiglit of articular face of l.st vertebra -110 

Breadth of sauie. , -123 

Heit^ht of articular face of 9th vertebra • 10.S 

Breadth of same • 1 .50 



" Tile apparant shortness of the diapophys< 
sijecimen lioa been flubjected. 



I may be due in a great mca.sure to the downward cniahing to which the 
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Antero-postcrioi- diameter of bise uf acural spioe of 3nd vertebra. 
„ .. ., 3rd 

.. .. « .. ., ,< 4ii, 

" . " " " " " 5th " .. 

" " •' " ■' " 0th 

" " ' " " " " 7th " .. 



Length of iliac face along its curves 

" " " in a. straight line . . 

Breadth of same at its anterior end 

" " " mid-length . , 

" " '* posterior end 

Breadth of Ist vertebra at mid-height of its concave sides - 

" 2nd " " " " . 

« 3rd " " " " . 

4th " " " '■ .. 

5th " " •■ " .. 

6th " " " " . 

" 7th " " " " .. 



Breadth at junction of 8th with 9th vertebra 

Distance from centre of neur^il canal to distal end of diapophysis of 2nd 

vertebra 

Distance to same of 3rd vertebra 

4th " 

" " 5th " 

" " 6th " 

" " 7th " 



070 
081 
093 
085 
077 
070 
008 
533 
070 
056 
045 
103 
096 
079 
072 
073 
088 
150 
187 

118 
115 
112 
119 
135 
195 



The rostral bone, figured on plate XX, and the small predentary bone (plate XIX, figs. 
5 and 6) were found separately and may with some probability of correctness be referred 
to this species. A large ilium is figured toward the end of this report. 

This species is named in honour of Ur. George M. Dawson, C.M.G., late Director of 
the Geological Survey of Canada. 



MONOCLONIUs CANADENSIS. Sp. nOV. 

Plate XYII, figs. 3 and 4, and plate XVIII, figs. 1-7. 

This species is founded on a squamosal, part of a parietal, a jugal, a supraorbital 
horn core, the left ramus of the lower jaw, and an anterior dorsal vertebra, with some 
other parts of the skull, not yet fully determined, of one individual. A right ramus of 
another individual is shown on plate XVIII, and a separate horn core on plate XVII. 

A right mandibular ramus, referred to this species on account of its resemblance in 
form to the one shown above, is described farther on. 

The horn core (fig. 18, page 64) rises above the orbit from the postfrontal of which it 
forms a part. The postfrontal unites behind, by suture, with the squamosal and below 
with the jugal. The orbit is oval with the longer diameter vertical, its upper curve 
lying close under the base of the horn core, its margins not ridged. The horn core is 
small, about 216 cent, long from the upper edge of the orbit to its summit and 22'8cent. 
in circumference near the base, circular in section and solid. 



H 

Squamosal somewhat triangular in shape, flat, moderately thin, its outer edge 
smooth, rounded, wavy in outline so as to produce six minor convex curves, shorter and 
more pronounced near the front. Its outer front edge is deeply emarginated, with a 
shallower concavity limiting the outer termination of the jugal suture (see figure 18), 




Flo. \i.~MonoeloiiiHJ<crLnadtniiui ; purt of the skuUfrom the right lateral aape(!k;OTie-eightti Dattit-al si^e. /p, postfrontal ; 
A, horn coi-e ; o. orbit; n, squamosal ; p, right lateral extension from parietal ; j, JHgal ; I, lower jaw. 

inside of which is the suture for the union with the postfrontal. The inner border is 
slightly concave. The lower surface near and parallel to the inner posterior end is broadly 
and shallowly grooved for the reception of a long, slender bone, triangular in section, 
that projects backward and inward, its outer edge continuing the curve of the squamosal. 
Probably this slender hone represents the anterior end of a forwardly bent, sideeitension 
of the parietal, such as occurs in the speties Monor.lonius belli, in which case a fontanelle 
of moderate size might be expected on the inner side of the squamosal. 

In figure 18 the underlying bono (imperfect posteriorly) is indicated by a dotted 
outline under the squamosal beyond which it projects; its outer free edge shows a 
round edged convexity in continuation of the sinuosities of the squamosal. The proximal 
inner margin of the squamosal is bent at right angles to the plane in which the remainder 
of the bone lies and its under surface is deeply excavated in its inner front part for soma 
distance back from the postfrontal suture. 



MeasuremenU cj squamosal, itc. 

M. 

Letigth on curve of outer border -576 

Length on curve of inner border • 573 

Length from posterior end to ceutre of front margin -533 

Breadth acros-i front margin '355 

Thickness near outer border, at mid-lengtli -028 
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Thickness near inner border, al mid-len;;tli -038 

length of bone underlying the squamosal (imperfect) -502 

breadth of same at mid-length ■ 064 

Greatest thickness at mid-length ■ 030 

With the parts of the head, shown iu fig. 18, was also t'oand au anterior dorsal 
vertebra (fig. 19), of rather small size. The faoes of the centrum of this vertebra are 
slightly concave. 

Next following is the description of a 
right mandibular ramus, found separately 
iu 189'7, but agreeing iu size with the one 
depicted iu fig. 18. 

Eamus of lower jaw (right). Cat. 
No. 284. 

Eamus of lower jaw (plate XVIII. 
figs. 1 and 2) stout, with au inward bend 
at mid-length, low and thick behind, 
elevated and laterally compressed iu frout 
where the iuuer surface is shallowly con- 
cave. Excavated posteriorly below for 
nearly one-third of its length, the excava- 
,„ , , , , , „ , , - tion extending upward along the back 

one-foi.rth the natural size. A, front view ; B, left side surface of the corouuid process, aud an- 
view; a, anterior face of centrum; rf. diipophysis : A, teriorly as the mandibular Canal leading 
facet f..r head of rib; n, neural canal; ., neural spine ; forward to the mandibular groove in the 
t, facet for tubercle of rib ; i, prezycapophyais ; :, post- , , , m, , , , , 

7.yg.ipophysis. lower border. The dentary canal, between 

theouter alveolar wall and theouter surface, 
enters from the upper and anterior part of the excavation by a large opening. Coronoid 
process stout, irpright, hooked forward and flattened laterally above, its outer, upper 
sui face rugosely striated. A broad, low ridge, least defined toward the centre, runs at 
about mid-heigth, along the outer side, the surface, in a general way, above and below, 
retreating obliquely inward. The dental chamber, straight, starting at alow level behind, 
inclined strongly upward and slightly outward toward the front, its lower edge making 
an angle of about "20° with the lower border. Alveolar grooves in outer wall of dental 
chamber, deeply impressed toward their upper ends bj a second series of groove termina- 
tions, an evidence of two roots in the teeth, belonging to this jaw, such as are characteristic 
of some of the species of the Ceralop^idm ( \galhaumida:). Height of dental chamber much 
reduced forward. A number of large foramina present in the outer surface. Front border, 
as viewed from the side, sinuous, rugose for its union with the predentary bone. Twenty- 
three alveolar grooves are present in the dental chamber (imperfect posteriorly) of the 
specimen figured. A small symphyseal surface is present in the front, lower border. 




Measuremcnis of raimts of lo'cer jaic, 

H. 

Extreme length a*^ mid-height • 39S 

Dt'pth at mid-length ■ 1 IT) 

Di.stancc from upper border, a Iittl« in adv;ince of t'roni end of dental ch.imljor, 

to hiwnr posterior y>order of .synip}iy*:eal surface -IS" 

Height of fiicet for articulation of prcdtmtary bono -090 

Distance from top of coronoid process to lower border • 193 
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Breadth of cororioid process from point <»f anterior hook IwickwnrJ 'ODT 

Thickness at centre of upper coronoidal e.\pansion '024 

Thickness of coroiioid process at its inid-bei^bt , . » '038 

Aritero-posterior diameter of symphyseal surface -055 

lleigtit of same -025 

Width of lar^^er alveolar grooves at middle of dental uliuniljur -009 

Six grooves in a space of -072 

Height of grooves, from their base to upper ed;;e of outer alveolar wall, at 

middle of dental chamber -023 

Heijiht of sarao anteriorly -044 

A maxillary boue (not figured) with toeth that arc double faugcd, is referred to this 
species. Oue of the teeth is shown on plate XVIII, figs, 3 and 4. 

A separate tooth, presumably from the lower jaw, is also figured on plate XVIII. It 
was found separately, but ou account of its having two roots, agreeing thus with the 
evidence of the alveolar grooves of the mandibular ramus just described, it is likewise 
referred to M. nanadensis. 



MoNOCr.ONlUS BELLI. Sp. nov. 
Plate XX, figs. 1 and 2. 



^V^ 




The bono, figured on the above 
plate, is interpreted as representing 
the coalesced parietals of the pos- 
terior crest of an undescribed 
sp.^'cies of Monoclonius, probably 
ancestral to such later forms as 
TorosauTus lalus and T. gladius of 
Marsh, from the Laramie, of Wyo- 
ming. 

To facilitate an understanding 
of the view held as to the position 
the parietals probably occupied 
relative to other bones of the head, 
a drawing of the bone, has been 
applied to the figure, slightly mo- 
dified, of the skull of T. gladius, as 
given by Marsh, in the Sixteenth 
Annual Eeport of the United States 
Geological Survey. 



Fn. 20. — Posterior crest of Mottortoniit> Mli, 
from Red Deer river; one.ninth natural 
size. Tile tlotte'i lines arc from a drawing 
of the held of T. >//tuiiitx, Marsli, as seen 
from above. J', Parietal ; S, .S^jiuunosal : 

F, Fontanelle. 
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The parietal element from Rod Deer riror is symmetrical, T shaped, wlh a 6ub- 
cj'lindrical shaft expanding rapidly both in front and behind. Anteriorly the "expansion 
is concave below, strengthened above by a median, rounded ridge in continuation of iho 
central shaft, and thinning out laterally. Posteriorly the shaft divides, nearly at ripfht 
angles to itself, to either side, so as to form a strong transverse bar slightly concave at 
mid-length above and convex below, thin at its front edge and thickest behind. The 
posterior border is angularly rounded. 

The space on either side of the shaft represents the inner halves of the supra- 
temjioral fonlauellea. The bone missing from the specimen wonld complete the outer 
border of the fontauelles and effect a union with the inner margins of the squamosals- 
The lower face of the anterior expansion, on either side of the median line, is striated by 
distinct furrows that follow down the lower lateral sides of the shaft, as deep grooves, 
and curve outward on to the transverse bar. The anterior upper surface also exhibits 
similar grooves that do not, however, pass beyond the mid-length of the shaft. 

The parietal, imperfect at its anterior end, is about one-third the size of that of T. 
jjladius and would probably represent a proportionately smaller animal, an earlier and 
more generalized form of the genirs with larger fontauelles than its later Laramie 
successors. 

Measurements of pariet<tl bone. 

M. 

E.xtreme length of specimen (imperfect .interiorly) along median line. . 584 

Breadth of front expansion from median line to left edge of specimen '173 

Breadth of posterior border from median line to left edge of .specimen '305 

Circumference of shaft at mid-length -ISO 

Breadth of same at mid-length -065 

Thickness of same at raid-length ■ 053 

Thickness of anterior expansion at centre on median line '041 

Thicknes.s at anterior end of specimen on median line . . . . -018 

Thickness on median line midway between posterior border and narrowest part 

of shaft 035 

Antcro-posterior diameter of fontanelles -416 

Belly Kiver series, Red Deer river, 1898. 

This species is dedicated to Dr. Robert Bell, the administrative head of the Geologi- 
cal Survey. 



• Anicr. .Jour. Sol. :inil .\rts. ISO!, vol. xlii., p. -Jm. Ibi.I, 1S9-2. vol. -\liii., p. SI, pliilc ii. 
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COMPARATIVE TABLE OF HORN CORES,- Ac, OF SPECIES t)F MONOCLONIUS AND 

POLYONAX. 





Monoclonius 
cia8su». . 


Potyonax 
mortu&riuii. 


Monoclonius 
rocur^-icomia. 


Mi)nnclonius 

tpliuDOCcraii. 


MunocluniuB 
dawituni. 


Munocloniua 

oiudenaU. 


Monocloniua 

bcUL 


Nasal 
honi. 






Robuat, 

depressed, 

curved 

forward. 


Long, 

straigbt 

laterally 

compressed, 

upright. 


Slender, 
long, very 
slightly 
curved back- 
ward. 






Orbital 
horn. 


Very small, 

upright, 
Ilattuned on 
outer side. 


Supposed 

horns long 

and 

slender. 


Robust, 
short, flat- 
tened on 
outer side, 
upright. 




None 


Moderate size, 
slender, 
curved 
obliquely 
inward and 
backward ; 
base over- 
hangs orbit. 




Squam- 
osal. 


Narrow, and 

thin with 
scalloped bor- 
der ; coa-isi- 
fied with 
parietals. 








Thin, with 

scalloped 

border; fewer 

emargi nations 

than in Af. 

crassus. 


Plate like; 
lower poster- 
ior border 
slightly 
scalloped. 




Parle tills. 


TbiD, 

expanded 

posteriorly 

and anteriorly 

smooth 

behind. 








TSfckeued 

posteriorly ; 

with two 

incurved 

hooks on back 

border. 


Known only 
from tlie pos- 
terior right 
lateral exten- 
sion partly 
•underly- 
ing squamosal. 


Reversed T- 

shaped, 
shaft subcy- 

lindrical, 
anterior ex- 
pansion 
thin, pos- 
terior ex- 
pansion bar- 
like. 


Teoth. 


1 Sini;le 
fanged. 








1 Single 
fanged. 


Double 
fanged. 





SrEQOCEBAS. Gen. nov. 
Stegoceras validcs. Sp. nov. 

Plate XXI, Bgs. l-.i. 

The two symmetrical, compact bones, represented on plate XXI, were found separately. 
The lower portions of their sides, as well as their ends, consist of sutnral surfaces, indi- 
cating that other bones were firmly united to them and completely surrounded them. 
A transverse suture divides each almost equally into an anterior and a posterior half. On 
the lower surface there is evidence of a line of coalescence in a longitudinal direction and 
extending from end to end. The upper surface of each specimen is dome shaped. 
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In the larger specimen the anterior end is produced forward and is slightly elevated 
terminating in two projections ; the surface is here distinctly nodose. In the lateral, 
posterior, upper snrface a similar rugosity is apparent. The surface of the central con- 
vexity is smooth. 

In the smaller specimen the upper surface is smooth and pitted throughout. It is 
trilobed posteriorly and is not produced forward in front where, however, two small nodes 
occur, one on each side of the median line. 

The structure of the lower snrface is marked by a number of smooth, concave areas, 
as represented in the reproductions, from photographs of the specimens, in figs. 2 and 5 
of plate XXI. 

It is probable that these bones were situated in the median line of the head, in ad- 
vance of the nasals. They may have belonged to a species of dinosaur not otherwise 
represented in the collections from RedDeerriver and, judging from thedifference in shape 
of the two specimens, more than one species may be indicated. Marsh in his figure of the 
head of Triceratops serratus* shows a nasal horn core (divided both transversely and 
longitudinally by sutures) that may correspond to the specimens from Red Deer river. 

A third specimen, similar to the anterior half of the larger of the two bones was col- 
lected in 1901. It has separated from its posterior half along the line of the transverse 
suture. 

For these bones the name Stegoceras validus is proposed with the hope that future 
discoveries may aid in a clearer understanding of their affinities. 

Belly River series, Red Deer river. 1898, 1901. 



TRACHODONTID^. 
Trachodon, Leidy. 

Tkachodon (Ptekopelyx) selwyni. Sp. nov. 

Plate III, figs. 2 and 3. 

This species is established principally on the evidence of teeth, of which a number 
from the lower jaw are shown on plate III. The teeth follow each other, quincuncially 
in the usual Trachodonl manner, throe or four occurring in the vertical series, but seven 
or eight can be counted obliquely. They replace each other from the inside and appear 
in the grinding surface in two or three functional rows. "When three teeth belonging to 
the same vertical row are in use in the grinding surface at the same time (see fig. 3 of 
plate III), the outer one is generally worn down to the root and the stump is ready to 
fall out, the middle one is about half worn down, whilst the inner one is either just 
coming into use or is only slightly worn. 

The teeth of this species differ from those of T. mirabitis, Leidy, in being rounded 
oval above, instead of terminating in a point. They are smooth in both species. A few 

•Amer. Jour. Sci. anj Arts. vol. .\LI1I, pi. Ill, tig. 4. I!i!i2. 






miiiuti;, obliquely transverse strice arc obserred on the margins of the teeth of T. selinyni 
but they are practically smooth, the marginal, or border eculptnn? charaotoristic of the 
teeth of the species described in the next following 
pages being absent. 

A few, very large mandibular rami without 
teeth, one of which is represented in iig. 24, A, are 
supposed to belong to this species. 

A femnr, provisionally associated with T. selwyni, 
was secured during the summer of 1901. It measu- 
red about 1-4-25 M. (56 
inches) in length when 
perfect. It is '585 M. 
and -508 M. in circum- 
ference above and be 
low the third trochanter 
respectively, and indi- 
cates the size attained 
by some of the herbivo- 
rous dinosaurs during 
Mid-Cretaceous times. 
For the purpose of com- 
parison a reduced figure 
of this immense bone is 
given with a similarly 
reduced drawing of the 
femur oi Isuanodon man- 
telli, Owen, from the 
Wealden of Filgate Forest, Snssei, England (see fig. 21). 

Fig. 22, illustrates, in a diagrammatic manner, the gene- 
ral mode of succession of teeth in the genus TTachodon. The 
teeth are represented as they appear in transverse sections of 
the jaws, the heavy lines indicating the keeled enamelled 
crowns of the teeth. Thus althoagh in both thenpper and 
lower jaws the teeth replace each other from the inner side, 
tign nt the mandibular nimii« ; yet the enamelled Surface of the crown of the teeth are on 
IS, ttamversc section of the max- {[jg j^^gj gjjg jq {he lowep jaw but On the outer side in the 

ilia. The heavy lines repr&jent __^_:ti- 

the enamelled surfaces of the 

crowns of the teeth, c, grinding Tir-iL iL- ■■ ijii_ pt^ii,.i 

.urfacca:d. much worn teeth ;e, ^i^h this spcciGs IS connectcd the namc of Dr. Alfred 
pariiyA-ornteethj/.Buccesaioiiai E. C. Sclwyn, C.M.Gr., for many years, prior to 18P4, Director 

teeth in the same vertical row of ^\^q Geological Sarvey. 

with t£ and e; g, foramen; A, * 

mandibular groove : i, intierwall 

of dental chamber. 



Fi(!.21.— .(4, front view of right femur of Ttuch- 
odon s&lwyni, from Red Deer river; B, front 
view of right femur of Iguajiodon manidti, 
from the Wcaldeiiof England One-sixteenth 
Diktural aize. A, head ; t, gre^it trochanter ; m, 
third trochanter ; e, inner condyle. 



Fn;. 22. — Diagrammatic representa- 
tion of the growth of teeth in 
Trachodon. A, transverse sec- 



Trachodon (Pteropeltx) makginatds. Sp. nor. 

Plate III, &g. 1, plate IV, figs. 1, 5 and 6, and plates V, VI, VII, VIII, IX and X. 

Excelleutly preserved remains, of a largo herbivorous dinosaur, met with in abun- 
dance ill the Eed Deer river district, are referred to the above species. Although the 
various boues of the skeleton were generally found distributed, a number were discovered 
associated with each other, the remains of one individual. These consisted of the hume- 
rus, ulna and radius of the left fore limb, a metatarsal and phalanges of the p^, the 
zygapophyses of cervical vertebra;, ribs, fragments of teeth, broken ossified tendons and 
impressions of the integument. The species is represented further by disassociated 
femora, tibia;, metacarpals and phalanges of the mauus, rami of the lower jaw and maxillae 
with remarkably well preserved teeth in place, dorsal and caudal vertebra;, a pubic bone, 
ischia, ilia, chevron bones and numerous teeth as well as other remains probably refer- 
able to the same species. 

Of the bones, of one individual, found in association, the humerus with the ulna 
and radius are figured on plates VI and VII. 

The humerus, iigs. 1 and 2, has a prominent radial crest that extends, from the external 
tuberosity above to slightly more than halfway down the shaft externally and is roughly 
striated at its lower end for the attachment of the deltoid muscle. The head is small and 
is supported below by a strong rounded ridge. The proximal end, seen from above, is 
roughly triangular in shape, the front face broadly excavated with conspicuously concave 
surfaces on either side of the head behind that continue forward to meet the inner and 
outer tuberosities. The condyles are separated by a deep depression behind, that extends 
up the shaft for a short distance ; in front they are not so conspicuously divided. 

An archaic feature is expressed in the great downward extension and conspicuous 
angularity of the radial crest. In comparing this humerus with that of Hadrosaurus 
JFoulkii,* Leidy, from the Cretaceous of the east, a form allied to this species, a marked 
difference is noticeable in their proportions. 

MeaBUreifientu cf hurnerus. 

M. 

Extreme length (27 inches) • G83 

Breadth at lower end of radial crest -IGS 

Circumference midway between lower end of radial; crest and distal end '205 

Breadth across head and outer tuberosity ■ 140 

" " inner tuberosity. -130 

Breadth across inner and outer tuberosities '145 

Breadth of outer condyle ■ 100 

Breadth of inner condyle (imperfect) -080 

Tiiickness at centre of condyles '092 

Thickness of radial crest near lower end '034 

'ISOj. Cretaceous Reptiles of tlie United States, p. 70, pi. xiv, figs. 1, 2, 3 and 4. Smitlisonlan Contr. to Know- 
ledge, vol. xiv. 
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The ulna aud radins, belonging to the same fore limb as the humerus, are figured ' 

as they were found, 

The ulna has a strongly developed olecranon process terminating its expanded 
proiimal end which is concare on three aides so as to be subtriaugnlar in section. From ; 
the middle of its shaft downward, it increases in size v.-ry little. i 

The radius is a comparatively slender bone but tcnniuatcs below in a carpal articu- ^ 
latiug surface slightly larger than that of the distal end of the ulna. ^ 

% ifca-turemejits of it^iut a"d radius, . 

M. 

Extreme length of ulna (28 inches) -708 1 

Circumference at middle of shaft ■ 190 \ 

' (irfateat breadth across coronoid process • 145 

(irfiatest thickness at proximal end , '094 

Greatest diameter of carpal end "074 

Shortest diameter of carpal end -057 

Extreme length of radius (25 indie's) -032 

Circumference at middle of shaft *I55 

Long diameter of head "OSG 

Short diameter of head ' ■ 054 

Long diameter of carpal end ■ 087 

Short diameter oE carpal end "050 

The right femur, plate VIII, provisionally associated with T. marginatus, is interesting 
in many particulars, notably, its slenderness, the prominence of the head, the backward 
extension of the condyles and the marked development of the third trochanter. The 
inner condyle is larger than the outer one ; they are Ix^h, viewed from the side, 
broadly rounded posteriorly and pointed in front. From the great trochanter, a promi- 
nent ridge extends downward, for some distance on the outer front face of the bone. 

Meajmremefits of femur. 

M. 

Length from top of trocliancer to hottora ftf outer condyle 1 ■ 1S25 

length from top of head to bottom of inner condyle 1 1098 

Breadth of upper extremity.- -S-IG^ 

Breadth of lower extremity ' 2497 

Transverse diameter at middle of shaft ■145 

Anteropoaterior diameter at middle of shaft "134 

Circumference below third trochanter ... '40t8 

CircunifereDce abovp third trochanter. "4774 

Antero-posterior diameter of head (imperfect) • 127 

Antero-posterior diameter of trochanter. . . ■ 209 

Antero-posterior diameter of inner condyle -300 

Length of third trochanter ...,....., • 377 

Height at 'centre of third trochanter , -047 

A comparison of this femur with that of Hadrosaurus fou.^/di, Leidy reveals a groat 
similarity in their general proportions. If anything, the Tied Deor rivor specimen is more 
slender but othervpise there are no very marked diHoreiices. 
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The tibia (plate IX, fiijs. 1 and 2), was probably not as long as the femur but was a 
decidedly robust bone. Unfortunately no specimens were secured associated with femora 
that might be supposed to belong to the same individual. 

Of the two right tibioe figured on plate IX (provisionally referred to T. mar^iuatus), 
the one on the right, seen from behind, is considerably crushed so as to exaggerate the 
breadth of the proximal end ; the other specimen is remarkably well preserved. 

This bone of the leg, cylindrical at mid-length, expands rapidly toward either cud. 
The longer axis of the distal end is nearly at right angles to that of the proximal end. 
■Viewed from behind, the proximal end is seen to be broadly concave, the outer side 
consisting of a backwardly directed flange. On the inner side the head is divided into 
two parts by a deep furrow. 

ifp-istLrements nj lihia. 

M. 

I>enylh of tibia externnlly 1 -OlS 

Length in front - -OSO 

Circumferenco at narrowest part of shaft, just below the middle '379 

Breadth of upper extremity -272 

Diameter of middle of head antero-posterioriy • 2024 

Breadth of tar.^al extremity ■ 337 

Diameter at middle of tarsal surface • 12.'5 

Ramus of lower jaw,j)late8 III and lY, long and narrow, with teeth occupying a deep, 
narrow chamber or magazine in the posterior two-thirds of the length. Coronoid process 
high, rising abruptly from the outer side of the posterior end ; laterally compressed 
above, deeply excavated below posteriorly. An edentulous prolongation in front curves 
obliquely downward and inward with a symphyseal surface at the inner forvrard end. 
Upper and lower borders nearly parallel. Outer wall of dental chamber thick and strong, 
with shallow, vertical, alveolar grooves occupying its inner side. Inner wall, very thin, 
averaging about 2 mm. in thickness, without alveolar grooves proper ; seldom preserved. 
Coronoid process below, produced backward externally as a thin plate of bone continuous 
with the outer surface of the jaw ; on its inner side it unites with the outer alveolar wall 
in advance of the posterior end of the dental chamber. Dentary canal leading from the 
upper part of the posterior cavity forward between the outer surface of the jaw and the 
dental chamber. Mandibular groove passing forward under the lower border of the 
chamber. A row of foramina occurs on the inner side, one foramen at the base of each 
vertical series of teeth. A number of foramina also present on the outer suface. Teeth 
replaced from within, their keeled, enamelled surfaces of the crown inside ; occurring in 
a vertical series of three or four near the middle of the jaw with two or three of a scries 
in use in the grinding surface at the same lime. Their lateral margins decor.ated with 
small, rounded projections from near the apex downward to where the crown begins to 
narrow again. 

ifeaviLYeme'nUi of left ramus of lower jaw. 

M. 

E.ureme length -CTO 

Drpth at middle of uuigazine • 09-5 

Width at base of magazine ... "0.34 

10 
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Lnngth of miignzine • 400 ■ 

Deptli of same at its mid-length • 088 ^ 

Widtli through magazine at middle of magazine. • 068 

Elevation of coroooid process above lower border ■ 232 

Klevation of co-onoid process above upper border • 158 

Antiiro-posterior diameter of coronoid process above "080 

Transverse diameter of coronoid process above • 015 

Thickness of inner alveolar wall • 003 

Forty-six alveolar grooves. 

Diameter of dental foramina (largest) • 0G5 

Diameter of dental foramina at ends of series ■ 040 

Elovatioa of grinding surface of teeth above edge of outer wall * 075 

' Distance from front of magnzine to anterior end of aymphyseal surface ' 182 

Maxilla, plate V, robust, high at the ceutre, sloping downward toward either end, 
the dental chamber occupying nearly the whole of its length. Seen from ahove, the 
posterior half slopes obliquely forward and outward, while the reverse is the case in 
front; at the extreme anterior end there is a limited slope inclined obliquely outward. 
Also, viewed Irom above, the posterior half is straight and broader than the front half 
which narrows to a rounded, outwardly turned point. Inner surface rather flat. Outer 
surface with a rounded ridge running horizontally from the posterior end to meet the 
facet for the arti'^ulation of the anterior end of the jugal. On the inner, upper side behind 
mid-length, a facet, probably for the palatine, is present. Teeth replacing each other from 
the inner side, apparently not more than two of a series in use in the grinding surface at 
the same time ; the carinated, enamelled faces of the crowns failing outward. A row of 
foramina, similar to that of the lower jaw, conspicious in the upper part of the inner side. 
Several large foramina occur in the anterior half of the outer side. 



MecuurenusnU of right maxilla 

M. 

Extreme length ■ 3G0 

Extreme depth of same (imperfect above). .. *117 

Length of dental series .' -316 

Thickness of maxilla at mid length. . . ■ 078 

Distance apart of lower edges of alveolar walU at mid-length , • 025 

Distance apart of same near anterior end ■ 01 G 

Distance apart of same near posterior end . . . . .i -015 

Distance of row of foramina (forty in number) ab3ve edge of inner alveolar 

wall at centre ■ 055 

Projection of outer edge of grinding surface of teeth below edge of outer 

alveolar wa'l at centre '019 

Projection of inner edge of same below edge of inner alveolar wall at centre . . ■ 007 

Avcnvgo Iioriw»ntal diameter of foramina in inner alveolar wall • 047 

Pubis, plate X, fig. 1 (provisionally associated with T.marginaivs), produced forward 
inio a broad, thin, transversely compressed, spatulate expansion that is slightly concave 
on its outer surface. Posteriorly a slender postpubic process, springing from a point 
inside and in advance of the base of the pedestal bearing the isohiac facet, is directed 
backward on thi' lower border of the ischium with which it effects a ligamental union. 
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Iliac iacet small, separated from ihe ischiac facet by a wide, concavi*, acotalmlar omargi- 
n|t(iou that forms about one-third of Iho whole acetabular border. 

MeaturemenU of ptthis. 

M. 

IjengtU of acetabular border along curve -235 

DitiUincB from centre of ischiac facet to ct* ntre of iliac facet ■ 205 

Breadth at narrowest part of anterior expansion ■ 093 

Thickness at centre of narrowest part -027 

Breadth of specimen anteriorly (imperfect) -174 

Circumference of base of postpubic process -092 

Vertical diameter of ischiac facet • 045 

Greatest thickness slightly in advance of acetabular border "022 

Greatest thickness at centre of anterior end (imperfect) of specimen. . . -018 

Length of specimen from ischiac facet to anterior end '485 

Estimated length of pubis, when perfect, from anterior end to posterior end of 

postpubic process (37 inches) ' 940 

Ischium loug, plate X, fig. 2 (provisionally associated with T. mar^inatus), laterally 
compressed, broadly expanded proximally and ending distally in a foot-shaped extre- 
mity pointing downward. Shaft almost straight, its upper edge curving concavely and 
broadly upward to meet the iliac facet Upper expanded part very thin, plate-like, 
thickened abruptly, on either side of the thin, concave edge of the acetabular border, to 
form well developed iliac and pubic facets. The surfaces of the facets very rugose. A 
narrow postpubic facet extends, downward and backward at right angles to the pubic 
facet along the lower front border of the proximal end. Below this facet and separated 
from it by a concavity in the thin margin is a flange of bone for the further support of 
the postpubis. Inner surface of distal half, striated longitudinally for a ligamental 
union with its mate of the opposite side. 

Meas^irements oi ischiiim. 

M. 

Extreme length from iliac facet .-. 1 -050 

Distance from upper end of iliac facet to lower end of pubic facet ■ 332 

Length of acetabular border measured on concavity '140 

Length of iliac facet ■ 1 35 

Breadth of same ■ OGO 

licngth of pubic facet ■ 040 

Breadth of same ■ 020 

Length of postpubic facet -123 

Breadth of same 013 

Circumference at mid-length • 1 62 

Breadth of expanded distal end ■ 02 1 7 

Thickness of lower part of same ■ 070 

Thickness of upper part of same • 040 

Thickness of proximal expansion at centre -016 

A number of ilia, representing difTerent types of herbivorous dinosaurs, are included 
in the collections. In fig. 23, three of these are shown. The upper one, A, is of the 
Monoclonius type and is arbitrarily associated with iJf. dawsoni, another, B, is referred to 



Trachodon iiuirginaius (provisioually), whilst the lowor one, C, SlesjusauriH'l in its chuuictiT, 
may belong to Slereoceiihalns lutui. 






Fig. 23.— Ilia of licrbivoroos iliiioauurv from Re<l Deer river ; one-twelfth the DaiumI size. A, ril^ht iliuni of 
ifoiicrjoaiwt dfiirnoui ; B, the same of Titichodcx marffinajtci ; C, that of Hitrtioctphahm tutw. A, luetalitiliuii ; P, 
tacct for pubic Ijooe ; Is, facet for iBcliiiini, ^* 



Trachodon (Pteropelyx) altidens. Sp. nor. 

Plate IT, figs. 2, 3 and 4. 

A left maxilla, with the teeth preserved, reveals a hitherto undesoribcd species of 
Tnwhoilon. The teeth are distinctly narrow in proportion to their length and are beauti- 
fully marked, for a short distance above the apex of the crown, on the raised edges of the 
outer enamelled face by a few, obliquely placed, transversely elongated embossments, 
which decrease in size gradually, from the apex of the tooth upward until they become 
inconspicuous as a few marginal denticles or projections. The name of the species is 
suggested by the height of the teeth relative to their breadth and the distance they 
project beyond the alveolar border. 

The maxilla indicates an animal of comparatively small size and slender proportions. 
Three rows of teeth, more generally two, were in use in the grinding surface at the same 
time, with at least two or three series of snccessional teeth following, to replace those in 
use from the inside, the stumps of the old teeth falling out on the outside of the jaw. 
In fig. 3, the mode of succession of the teeth downward is shown, the bone having been 
removed for a short distance from the anterior end of the specimen. About one-fifth of 
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the maxilla is missing auteriorly, as well as a considerable part of Ihe superior border 
above the row of foramina. A pruraiueut, ovorhanffiug ridge, runs forward, on the 
outer side, from the posterior end, forming the outer and lower border of the facet for the 
front part of the jugal. A noticeable feature is the distance the teeth project beyond the 
borders of the alveolar walls. Four neuro-vascular foramina are conspicuous in the outer 
wall in front of the ridge just mentioned. The enamelled surface of the crown of each 
tooth bears a strong median carination. The teeth from which the apices have been 
removed by use are quite smooth and do not show the characteristic border markings. 



COMPAUATIVE TABLE OF TEETH OF SPECIES OF TRACUODON AND PTEROPELYX. 



7'racfiodon viirabUie, Leidy. 



I Tcelh pointed above ; margins smooth. 



Trachodon {^Pterojxlyx) seltuyni, LuuiLic. 


Teeth rounded oval above ; margins] smooth or with 
the faintest indications of oblique transverse 
striie. Fig. 2, plate III. 


Tracfioflun {Pteropclyx) ntarginatiu, Liirnbc. 


Teeth rounded above ; with a marginal sculpture. 
Figs. 5 and 6, plate IV. 


Vteropdyx grcUlipen, Cope. 


Teeth rounded above ; with a border sculpture. 
Fig. 7, plate IV. 


Trachodon {Pteropelyx) allidens, Lambe. 


Teeth of small size, long in proportion to the breadth, 
and pointed above ; with a border sculpture near 
the apex. Fig. 4, plate IV. 



J 
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A large series of rami of lower jaws of species of TracliwJon were collected ia the 
Red Ueer river district. Unfortunately in most of the specimens the teeth arc missing, 
making their speeiGc identiKcation somcwhut conjectural. In fig. 24, three of the rami 
are figured to show size and form. 



mm 







Fic. 24. Right mandibular rami of species of Trachodon from Red Otur river, A, ramus of lower jaw of T. -idifi/ni ; 
B and C, rami probaWy refcrablK to T. martjiJuUw. d, aI%-colar groovca from which the teeth have fallen ; e, cnronoid 
process ; », aymphyscal surface. One-sixth the natural size. 



MAMMALIA. 

MULTITUBERCULATA. 

PLAGIAULACID^. 

Ptilodus, Cope. 

Ptilodus PBiMJivns. Sp. nov. 

Plate XV, figs. 13 and 14. 

The specimen on which this species is based consists of an imperfect right mandi- 
bular ramus in which the fourth premolar and the first molar are preserved. The fracture 
in front exposes the large anterior root of the premolar and the small posterior root is seen 
from the outer side. The, lower front border of the crown of the premolar is slightly 
excavated apparently for the accommodation of the posterior edge of a very small, closely 
fitting third premolar. The socket for the base of the root of the incisor is seen on the 
inner side and indicates a tooth of comparatively robust proportions. Behind the first 
molar, the socket of the second molar is preserved, which, judging from its size, held a 
tooth considerably smaller than the first molar. 

The characters of the teeth are as follows : — Fourth premolar with eleven serrations 
on its edge ; on its inner side, five complete groo%'es preceded by three half grooves ; on 
its outer side, five complete grooves preceded by one half groove. First molar with four 
tubercles on its inner side and six tubercles on the outer side. 

Ptilodus primavus is especially interesting on account of the small number of grooves 
on the large cutting fourth premolar (approching the genus Meaiscohsus in this respect) 
and the slightly backward curve of the tubercles on the outer side of the first molar, 
also suggestive of Meniscoessus. 

In the figures of the type of the species, the teeth are shown as they appear in the 
specimen, but the first molar is evidently somewhat out of its true position of close 
proximity to the fourth premolar. 

Belly Eiver series. Red Deer river, 1901. 



BoBEODON. Gen. nov. 

BOREODON MATUTINUS. Sp. noV. 

Plate XV., fig. 15. 

This early type of mammal is represented by a single tooth, a premolar, having two, 
Bligbtly divergent roots. The crown is in the form of a laterally compressed cone, some- 
what rounded above, angular in front, evenly rounded behind, with a well defined, 
undulating cingulum encircling its base. A slight lateral concavity, more clearly 
defined within, occurs in each side of the tooth near the base of the crown in line with 
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the clcA between the Tools. The ciugulnm is augalar and prominent at eithcT end, 
becoming rounded and broader on the sides. The crown is considerably worn on the 
inner side of its apex. One root only remains and it is imperfect below. 

MeaauretnenU. 

Length of tooth (iinpfirfpct below, worn aljovc) • OOBO 

.... , ( antcro-pasterior ■ 0047 

Diameter of crown ^ ^ .. .^ 

I transverse -0030 

Height of crown -0040 



SY.VOPSIS OF SPECIES WITH PAGE AND PLATE REFERENCES. 





Species. 


Page. 


Plate. 




Pisces. 








1 


ifyUdaphut bipartitua. Cope. 


28. 


XIX. 




2 




29. 


XXL 




3 


Lapidotui occidtntatis, Ij^icly. 


29. 


XIX. 




4 


Rhineaatet eruci/erus^ Cope. 


29. 






5 


Diphyodiu longiroalria, Ltmbe. 
Batrachia. 


30. 


XV. 




6 


Scapherpeltin ttctum. Cope. 
Keftilia. 


31. 


IIL 




7 


CinwltaaauTiia mttgnna, Lf irly. 


32. 






8 


Trionyr. fovfatus, Loidy. 


33. 


I, and figures in tcit. 




9 


Triomjx vagatv. Cope. 


30. 


I, anil fignro in text. 




10 


Adoata liruoialuay Cope. 


38. 






11 


Adocua varioloatta. Cope. 


30. 


II, and figures in text.. 




12 


Neurankyhis exitniua, Lambe. 


42. 


Figure in text. 




13 


Jiacria halcheri, H.ay. 


43. 


Figures in ti'xt. 




14 


Baena tunliqua, Lamfae. 


44. 


Figures in text. 




15 


C/iampu3saumu annactens, Cope. 


45. 






16 


TroijJon /omwanSf Leidy. 


47. 






17 


Crocodilju humility Laidy. 


47. 






18 




48. 






19 


Dainodon fiorriiltis, Leidy. 


49. 






20 


Dahiodon expfajmtttH, Cope, ap. 


49. 


XV. 




21 


Ornithomimua aibia, Lambe. 


60. 


XIII, XIV, XV.andfignrMin 


text. 
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SYNOPSIS OF SPECIES WITH PAGE AND PLATE REFERENCES-COTiiim<*rf. 





Species. 


Pafie. 


Plate. 




Uepiilia— Coiiriniwf/. 






S2 


PalifX>scirKWt coaiatus, Leidy. 


53 




23 


PaUeosciiuitis asper, Ijxmbe. 


54 


XVII. 


24 


Stereocfiphalus tuhis, Lambo. 


55 


XI, XII, XXI, andfigurcs in text. 


25 


Moiiodonius itawanii, IjiiiiIm. 


57 


XVI, XIX, XX, and figures in text. 


26 


ifonodonius caiiadensu, Lambc. 


63 


XVII, XVIII, and figures in text. 


27 


ilonodmius belli, Lambe. 


60 


XX, and figure in text. 


28 


Stegoceras valvlns, Lambc. 


08 


XXL 


29 


TracJiodon [Pteropelyx) sdiuyni, Lambe, 


09 


III, and figures in text. 


30 


TracJtodon (Pteropdyx) marginalus, Lara lie. 


71 


Tir — X, and figures in text. 


31 


Tracluidon (PUropelyx) altidem, Ijimlie. 


76 


IV. 




Pteropdyx graUipes, Cope. 


77 


IV. 




Mammalia. 






32 


PlUodus pi-immvus, Lambo. 


70 


XV. 


33 


Boreodon matntinus, Lambe. 


79 


XV. 
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PLATE III. 



Fig. 1. Tracfiod'm {Pteropelyx) marginatuB, Lambe, inner side of left ramus of lover jaw, showing the 
teeth ; one-half the natural size. Page 73. 

e, coronoid process ; a, sjmphyscol surface ; &, inner wall of dental chamber ; e, maiidibQlar 
groove ; d, foramen. 

Fig. 2. Trachodon {PUropelyx) selwyni, Lambe, inner surface of teeth of lower jaw, to show saccesBion 
natural Nize. Page 69. 

Fig. 3. Grinding surface of teeth of same specimtei ; uotoral size. 

Fig. 4. Scapherpeton Uetum, Cope, dorsal vertebra, from the left side ; \wice the natnral size. Page 31. 

Fig. 5, View from the front, some specimen. 

Fig. 6. Scapherpeton tectum, atlas, front view ; twice the natural size. 

Fig. 7. The same, viewed from behind. 

Fig. 8. The same, side view from the left. 

y, diapophysis ; s, prezygapophysia ; £, poatzygapophysis ; «, neural spine ; z, anterior articural 
cup ; w, neural canal ; v, facet for occipital condyle of skull. 
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PLATE IV. 
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Fig. 1. Trachodon {Pteropelyx) marginatus, Lambe, outer side of the same mandibular ramus figured 

on plate III ; one-half the natural size. Page 73. 

Fig. 2. TTOchodon {PUropehjx) altidens^ Limbe, outer side view of left maxilla, one-half natural size. 
The specimaa was dravQ upside dovn so as to have a better light on the teeth. Page 76. 

Fig. 3, Inner view of the same specimen, with part of the inner wall removed to show successional teeth ; 
one-half natural size. 

Fir. 4. Two teeth from the same specimen, showing the characteristic bordtsr sculpture, with the crown 
of the worn tooth restored, in dotted outline, to show the proportion of Ieng:th to breadth ; twice 
the natural size 

Fig. 5. Trackodon (Pteropelyx) marginatust Lambe, oater view ordpical part of crown of tooth frotn the 
maxilla representad on plate V, for comparison with fig. 4 ; twice the natural size. Page 74. 

Fig. G. Trac}u>don (PUropdyz) marpinatus, crown of one of the teeth of the ramus shown in fig. 1 of 
this plate and fig. I of the preceding plate; twice the natural size. Page 73. 

Fig, 7. i'/«ro/>«/y2; groZ/i/KJ, Cope, crown of tooth of lower jaw, to show border sculpture; twice the ■ 
natural size. Introduced for comparison. Page 77. 

/ grinding surface of teeth; a, facet for jogal. 
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MELIOrvn CO., ■04TON. 



PLATE V. 



Fig. 1 Traclwdon (Pteropdyx) margimUw^ Laiabe, right maiiUaty bono, external view : reduced c 
half. Page 74. , . 

Pig. 2. The same, internal view. 

Fig. 3. The same, superior view. 

a, facet for jngal ; J, facet for palatine. 
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KiuoTTPe CO., KiiTO".. 



PLATE VI. 



Fig. 1. Trachodon (Pteropdyx) marginatus, liambe, left bameniB, viewed obliquely £rom inner front; "^ 
one*third nabural size. Page 71. i ' ' , 

Fig. 2. The same, from outer rear. '- ^ 

Fig. 3. Trachodon (Pteropdyx) maTginatus^ Impression of epidermis, from the sandstone ia which the 
above specimen was embedded ; natural size. ^ 

r, radial crest ; A, head ; i, inner tuberosity ; o, outer tuberosity j c, outer condyle. 
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HtKOTff^ CO., flOFTS' 



PLATE VII. 



Fig. 1. Trachodon ( Pteropelyoe) marginatiia, Lambe, left ulna and radius, anterior view; one*thirdj 

natural size. From the same individual as tbat to wfaich the humerus, Ggured on plate VT, belonged.! 

'. Pago 72. 

Fig. 2. The same, posterior view. _ ^ - 

V, ulna ; r, radius ; o, olecranon process. 
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"EiioTTPE cc., eo&TOH. 



PLATE VIII. 



Fig. I. Trachotion (Pteropelyx) margimUtta^ Lwmbe^ right femnr, anterior view; one-fifth the natural 
size. (Provisionally associated with T. marffinatua). Page 73. . J 

Fig. S. The same, internal view. ' 

Fig. 3. The aame, posterior view. 

A, head ; t, great trochanter ; m, third trochanter ; e, inner condjle. 
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PLATE IX. 



Fig. 1. Traehodon (Ptaropdyx) marginatfia, I.ainbe, right tibia, external view ; five tweoty-thirds the ij 
natural size. (ProviaioD&lly associated with T. maTyinatut). Page 73. ". 

Pig. 3. Another tibia of the same species, posterior view ; similarly reduced. (FcY)visionallj associated . 
with T. margiruUua) ^ ..^ 
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MEIIOTVPE C3. ftCTfiv. 



PLATE X. 



Fig. 1. Trackodon (Pteropelyx) mar^natzis^ Lambe, left pubis, external view ; one-third tiie natural 
size. (Provisionally associated with T. mcvrgxTuUua). tPage 74. ^f' 

Fig. 2. Trackodon (Pteropelyx) marginaXus^ left ischium, external view ; one-fifth the natural size. 
(Provisionally associated with T, margincU^is). Page 75. 

», iliac facet ; b, acetabular border ; gf iachiac facet ; A, postoubic process ; p^ pabic facet ; pp^ , 
posfcpubic facet ; f, flange. 
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PLATE XI. 



SUreocep}uUu3 lulus, Lambe, head armature, superior view ■ natural size Tl,„ . t • ^ , ■ « 

points downward. Page 53. ^® antenor end of specimen n- 



a, anterior end. 
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MeLlOTTPC CO.. BOSTON. 



PLATE XII. 



Fig. 1. Stereocepluil'iti tntuit, Lainhe, view of left sidt' of spociiiiori ligurtHj on plate XT., ono-half th^ 
natural size. Page 55. 

Fig. 3. Palatal view of the rame; one-half the natural size. . 

Fig. 3. SUreocephalus tiUiUj coossified postcranial scutes, superior -view ; two-sevenths the natan 
gize. Page 56. 

Fig. 4. The same, anterior view. . - ' >'? J 

Fig. 5. Transverse section of rib (provisiooallj associated vith 5. hiltti) ; one-half the natural sizM 
Page 63. . ■ 

■ . p, palatine ; >, suture ; pt, pterygoid ; r, interpterygoid vacuity ; |)i,^respbenoid and basisphenoid J 

element ; a, anterior ; 6, posterior. 
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lELiorrPE CO., boaroN. 






.-.. PLATE XIIL 



Ornitlu„ni,nus alius, La^be, phalanges of right poa, oxU.r„al vj^v. ; natural size. Page 50. 
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PLATE XIV. 



■•./:' 



Omiihomim%Uf alius, Ijimljo. 

Fig. 1. Posterior dorsal vertebra, viewed from the left ; natural size. Page 50 -^^ 

Fig. 2. Ciiuilal vertebra, saperior view ; natural size. Ta^e 52. ^ 

Fig. 3. The same, inferior view. . /^^ 

Fig. 4. The same, left lateral view. .,^^ 

Fig- 5. The same, posterior view. - ' 'ii 

Fig. C. Pistal end of metatarsal HI, of left pes, viewed from the front ; natural utze. Page ^0, '■ 

Fig. 7. The same, posterior view. * -^ ^ *- 5- * ./ ^v I. ,1 

Fig. 8. Terminal phalanx of pes, side viuw ■ natural size. Page 50. - , ^ ■ ■/■ 

Fig. 9. The pame, posterior view. -^ . ': 

Fig. 10. Terminal phalanx of manus, side view ; natural size. Page 52. • ^ . 

Fig. 11. The same, posterior view. . . '^~^ 

Fig. 13. Anterior tooth, provisiunally assootatAd with 0. aUut, side view, natural size. Page 53. '% 

Fig. 13. Poalerior view of the sivme, showing the njinute denticulatiuns on ouo of the two posterior .j 

carina:. >Vj 

K, neural spine ; z, prezjrgi^puphysis ; z, postzygapophysis ; n, neural arch j d, diapophysis j J, facet '*£ 

for cliovroD bouu ; c, ncunil coq.iI ; e, posterior articular face of centrum. ^ '"'-r^?. 
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* PLATE XV. ...... 

* - , / ■ \r^ ^ - ' ■ 

Fig. I. Orni//tAmt>n9M a//K<, I^nibc, cnurlal vertebra, eaperior view ; nnturn.1 size. Pago 52. 

Fig. 2. View of right side of same. 

Fig. 3. OrniUionximus <x7ttig^ cnadal vertebrA, superior view ; natural aize. Page 52. ""/■ 

Fig. i. Tbo snnie, inferior view. • .-•y Z. • .t- • ■ • • *•* ; .-^"^ ' f -''.'^ 

Fig- 5. The same^ right siJe. ■"■--?.■, 

Fig G. / OmUKomimiis allits, left side o£ luinb.tr vertebra uf sm:^!! individual ; natural size. - . . 

Fig. 7. The same, superior view. *;-'». 

Fig. 8. The same, anterior view, , ," 

Fig. 9. Terminal phalanx of megalosauroid dinosaur, lateral view ; natural size. ' \ 

Fig. 10. The same, proximal view. 

Sj proz^-gapophysis : i, poslzygapophjsis ; s, neural apine ; o, transverse proces.s. " 

Fig, n. Tooth of Deinorion explanatus, Cope, side view ; foiir timea the natural size. Page 49. 

Fig. 12. Transverse section of the same. '- ..X»' -^. -; 'i 

Fig. 13. /^^i^c^us/jrt/TtfftJufjLtmbeirLght man libular raiuu3,external viejp; enlarged four times. Page 79. -^ 

Fig. 14. The same, internal view. J 

* ..J 

p/r, fourth premolar ; ml, first molar; i, socket for incisor; n, socket for second molar. .V| 

Fig. 15. JSoreofionma^uftmiK, Limbe, premolar, std(> view; four times natural sizr Page79. }.j 

c, cingulum. 

Fig. IG. Kight mixillary bono, (provisionally a.<)!;ociated with Scapherpelnn V*ctnm), external view ; ; 
four times the natural size. 

Fig. 17. Inferior view of the same, similarly enlarged. Piigc 32. ^i 

Fig. IS. Premaxillary bone of Diphyodiis lonyirostris, lAmbe, inferior view; enlarged four times* 
Page 30. 

Fig. 19. Transverse section of same, similarly enlarged. ' ".^ 

(, tooth-ba.se ; ni^ interspace. ^ • •:. 
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PLATE XVI. 



Fig, 1. Sacrum, provisionally associated with Jlfonoclonius daivsoni, Jj^kjnbe, awperior view ; two-sevenihs 
the natural size. Page 61. 

Fig. 2. The same, viewed from the righU 
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PLATE XVII. 



Tig, 1. / Motiodonitts dawsoni, Lambc, side view of? nasal horn core ; one-half the natural size, 
Fie. 2. Sectional outlines of the same at "a" and "b". 

t / . ^ « ■ - IB 

Fig. 3. Monodonius canadensis, Lambe, right orbital horn core, obliquely from behind ; one-half^ 
natural size. Page 63, o, orbit. 

Fig. 4. The same, sectional outJine at "a". 

Fig. 5. Palaoscincus asper, Lambe, side view of tooth ; four times natural size. Page 54. 
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Fig. 1. Monoclonitu canadensis^ Lambe, right mandibular ramus, external view; one-faalf the natural 
size. Page 65. 

Fig. 2. The same, internal view. 

Fig. 3. Monocloniua canadensiSf maxillary tooth, external view ; natural size. (Provisionallj associated 
with M. canadensis.) Page 66. 

Fig. 4. Internal view of the same. 

Fig. 5. Tooth from lower jaw, (proTisiooally associated with M. ca7tadensie),t internal view ; natural size. 

Fig. 6. The same, lateral view showing the two roots. 

Fig. 7. The same, external view. 

a, ooronoid process ; a, alveolar groove ; h, aymphjaeal surface ; e, mandibalar groove ; /; facet 
for predentary bono. 



, .. PLATE XIX 

Fig. 1. Uyledaphu, Upartitu,. Cope, pavement tooth, fice of crown ; enUrged four times. Page 28." 
Fig. 2. Side view of same tooth. ' ' 

y, crown ; /, face of crown ; r, root. 
Fig. 3. £«pi<fc«a«oa:t<fe7.to;is,Leidy, outer surface of scale; natural jize. Page 29. '^^ 

Fig, i Margin. Jau,soni, LamU left ^pula aind coriciid, iuteLl view. (ProvisionaUv assooiaSS 
with M. davaoni) ; one-fourth natural size. Page 60 -^ 

^^' Ln^l^T" "^er"' P"*^'""^ '""^ '"*"' ""'• (P"™i«f «Ily associated with M. dau;«>n^ 
Fig. 6. The same, viewed from above. 

border; d; antenor end; e, groove for dentaty. f -^ 
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PLATE XX. 

Fig. 1. Monoclonius belli, Lambe, parietal element of posterior crest, superior view ; one-third the 
natural size. Page 66. ' 

Fig. 2. The same, inferior view. 

Fig. 3. Monoclonius dawsoni, Lambe, rostral bone, side view ; one-half the natural size. (Provisionally 
associated with M. dawsoni). Page 63. 

Fig. 4. Outline of section of same at "c." 

Fig. 5. Horn core with an asymmetrical base. Kot specifically determined. 

Fig. 6. Sectional outlines of same at "a" and "b." — 

g, groove for premaxilla. 
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Fiff. 1. Stegnaroi ratidm, Lambe, prenasal bone ; side view. \N«taral size. Page 68. 

Fig. 2. The same, inferior aspect. 

Fig. 3. Superior view of another specimen ; natural size. 

Fig. 4. The same; side view. •;'.-<- ..-^ ["i ' I jfiv3[,*^,L i::~.^^i.- 

Fig. 6. The same ; inferior view. \ 

Fig. 6. SUrexephalui tuba, Lambe, symmetrical plate, superior aspect ; one-half the natural ( 
Tisionally associated with £. tutus). 

Figs. 7 and 8. Similar ieeled plates ; one-half the natural size. 

Fig. 9. Shield of Acipenser alUrUmU, Lambe, viewed from ab^ve. Natural size. Page 29. 
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